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ABSTRACT
In v es t ig a tio n s  on th e  C ytospora  sheath  ro t d i s e a s e  of sugar cane 
w ere  made on the  cu ltu ra l and ph ysio log ica l ch a rac te rs  of th e  fu n g u s , 
the  pa thogen ic ity  of the  o rganism , and the  occurrence  of the  d is e a s e  
under f ie ld  c o n d i t io n s .
Com parative s tu d ies  w ith five cu ltu re  media show ed that the 
fungus grew b e s t  on v eg e tab le  ju ic e  agar and potato  dex trose  agar ,  at 
a pH of 5 .0  to  5 .4 ,  and an  optimum tem perature  of 28° to  30°C . The 
colony growth w as  fa s te r  in  da rkness  th an  under continuous i llum ina­
tion; but th e  organism  produced pycnid ia  more read ily  in  ligh t th an  in  
d a rk n e s s .
In inocu la tion  experim en ts , symptoms of C ytospora  d is e a s e  d e ­
ve loped  on in ju red , and uninjured lea f  sh ea th s  in  g reenhouse-g row n 
shoo ts  and in  fie ld  can e  w ith in  2 to  3 w eeks  a fte r- ino cu la tion , with 
formation of pycnid ia  2 months la te r .
Soil in o cu la tio n s  with d is e a s e d  sh e a th s  ( trash ), and fungus 
inoculum  growing on s te r i le  barley  grains re su l ted  in in fec tion  of 
p lan ts  grown in  the  in ocu la ted  s o i l .
The organism  w as  found to  overw inter on dead  sheath  and s ta lk  
t i s s u e s  in  the  s o i l .  In ad d it io n , it  w as  iso la te d  repea ted ly  from leaf  
s c a r s  and from in te rn o d e s , a s  w e ll  a s  from dormant buds of seed  
p ie c e s  p lan ted  in  so i l  in  f ie ld s  and in  the  g reen h o u se .
v iii
In  v a r i e ta l  r e a c t io n  s tu d ie s  of s e v e n  c o m m erc ia l  v a r i e t i e s  for a  
p e rio d  o f  tw o  y e a r s ,  C . P .  4 8 -1 0 3  w a s  th e  m ost s u s c e p t ib l e  a n d  C . P .  
3 6 -1 0 5  w a s  th e  m ost r e s i s t a n t  o f  th e  v a r i e t i e s  to  s h e a th  ro t d i s e a s e .
In  s u rv e y s  m ade in  1962 a n d  1963 to  d e te rm in e  th e  o c c u r re n c e  
of th e  d i s e a s e  i t  w a s  found  th a t  s h e a th  ro t  i s  p r e s e n t  in  a l l  a r e a s  o f 
th e  s u g a r  b e l t  of th e  s t a t e .
The f i r s t  c o n s p ic u o u s  sym ptom s o f  th e  d i s e a s e  a p p e a r  on  p la n ts  
in  th e  f ie ld  in  l a t e  M arch  o r  e a r ly  A pril ,  u s u a l ly .  P y c n id ia  b eco m e  
a p p a re n t  s o o n  a f t e r w a r d s . H o w ev e r ,  t h i s  d e p e n d s  on  r e l a t iv e  hum id ity  
of th e  a tm o s p h e re .  U n d e r  ve ry  dry c o n d i t io n s  th e r e  i s  a  s p a r s e  p ro d u c ­
t io n  of th e  f ru i t in g  b o d i e s .
C y to s p o ra  s h e a th  ro t d i s e a s e  c a u s e s  a  re d u c t io n  in  num ber of 
s u c k e r s  a s  a  r e s u l t  of k i l l in g  of th e  young s h o o t s . The m o r ta l i ty  of 
th e  s u c k e r s  b e g in s  in  J u n e ,  i n c r e a s e s  in  Ju ly  w h e n  sh o o ts  b e g in  to  
j o i n t ,  a n d  b e c o m e s  more s e v e re  in  A u g u s t .
S tu b b le  c a n e  i s  more a f f e c te d  th a n  p la n t  c a n e . The e f f e c t  of 
th e  d i s e a s e  i s  a l s o  a c c u m u la t iv e ,  b e in g  g r e a te r  i n  s e c o n d  s tu b b le  
th a n  in  f i r s t  s tu b b le  c a n e s  .
V a r ie t ie s  s tu d ie d  w e re  c l a s s i f i e d  a s :  Very S u s c e p t ib l e ,
C . P .  4 8 -1 0 3  an d  C . P .  2 9 -1 1 6 ;  S u s c e p t ib l e ,  C . P .  4 3 - 4 7 ,  C . P .  5 2 -6 8
a n d  C . P .  4 4 -1 0 1 ;  R e s i s t a n t ,  N .C o .  310; a n d  Very R e s i s t a n t ,  C . P .
3 6 -1 0 5  a n d  C . P .  5 5 - 3 0 .  From th e  o ld e r  v a r i e t i e s  s t i l l  b e in g  g row n  in
f ie ld  e x p e r im e n ta l  p l o t s ,  C . P .  2 9 -3 2 0  i s  th e  m ost s u s c e p t i b l e ,  an d
C o .  290 i s  th e  m ost r e s i s t a n t  o f v a r i e t i e s  s tu d ie d .
ix
All s tu d ie s  d e s ig n e d  to  s t im u la te  th e  production  of th e  p erfec t 
s ta g e  of C y to spo ra  s a c c h a r i  w ere  n e g a t iv e .
x
INTRODUCTION
The C y to sp o ra  sh e a th  rot d i s e a s e  i s  one  of th e  most common 
m alad ie s  in  th e  p r in c ip a l  su g a r-p ro d u c in g  c o u n tr ie s  of the  w orld . The 
d i s e a s e  w a s  f i r s t  repo rted  in  M a d ra s , Ind ia  in  1906, and th e  c a u s a l  
o rgan ism  w a s  c l a s s i f i e d  a s  C y to sp o ra  s a c c h a r i  Butler (9), in  the  
Im perfec ti  F u n g i .
Shea th  ro t d i s e a s e  w a s  f i r s t  found in  th e  U n ited  S ta te s  about 
1926 in  th e  s iru p -p ro d u c in g  s e c t io n s  of G eorg ia  and F lorida  (2 , 37).
In  L o u is ian a  i t  w a s  repo rted  in  1930 in  th e  C o .  281 v a r ie ty  (1). In ­
v e s t ig a t io n s  m ade in  th e  y e a r s  1935-1938 in d ic a te d  th a t  the  d i s e a s e  
w a s  w id e sp re a d  th roughout th e  L ou is iana  sug a r  b e l t  and  con fined  for 
th e  m ost part  to  th e  s tu b b le  c a n e s ,  C . P .  28-19  and C .P .  2 9 -3 2 0 ,  
be ing  th e  most s u s c e p t ib le  v a r ie t i e s  (2 , 11, 37).
In  th e  m ajority  of th e  su g a r-p ro d u c in g  c o u n tr ie s ,  th e  e f fe c ts  of 
th e  d i s e a s e  are  more se v e re  in  lo w , damp lo c a t io n s  and  in  poorly 
d ra in ed  a re a s  (18, 24). T hese  c o n d it io n s  a re  p re v a le n t  in  many can e  
p la n ta t io n s  in  L o u is ia n a ,  and in  ad d it io n  th e  p lan t  and  s tu b b le  c a n e s
l ie  dormant in  th e  so i l  for about five  months and p a s s  through a period
\
of un favorab le  co n d it io n s  during th e  w in te r  s e a s o n .  T here fo re , it  i s  
a s su m e d  th a t  the  dam ages  c a u s e d  by th e  d i s e a s e  might be g re a te r  in 
L o u is iana  th a n  in  th e  t ro p ic a l  r e g io n s .  The d i s e a s e  w a s  c o n s id e re d
of g rea t  econom ic im portance  in  th e  so u thern  d is t r ic t  of Form osa, w here  
P .O . J .  2883 w a s  c u l t iv a te d  on poorly d ra ined  so i l s  from 1940-1950 .
(26, 2 9 , 34).
At the  p re sen t  tim e i t  is  ag reed  th a t  th e  d i s e a s e  c a u s e s  l o s s e s  
in  y ie ld s  due to  a reduc tio n  in  number of su c k e rs  a s  a  re s u l t  of k ill ing  
of th e  young s h o o ts .  N e v e r th e le s s ,  th e  d i s e a s e  h a s  b e e n  co n s id e red  
of minor im p ortance .
The in v e s t ig a t io n s  made by the  w orkers from the  E as te rn  
H em isphere  (29, 31 , 34), and by American p a th o lo g is ts  (2 , 11, 24 , 35), 
have  show n th a t  the  in fec tio n  of p lan ts  ta k e s  p la c e  by m eans of sp o res  
from th e  fungus w hich  overw in ters  on d e ad  le a f  and  s ta lk  t i s s u e s  in  th e  
s o i l .  H ow ever, under c e r ta in  co nd it ions  th e  fungus is  ab le  to  invade  
th e  s e e d  p i e c e s ,  l iv ing  in  the  in te rn a l  t i s s u e s  a s  a  w eak  p a ra s i t e .
It w as  reported  from Puerto Rico (24), th a t  th e  fungus t ra v e ls  
down the  le a f  t r a c e s  and  e n te rs  th e  s te m . W orkers from L ouisiana  
(2, 11), found th a t  w hen  s ta n d s  of C .P .  28-19  w ere  poor the  seed  
p ie c e s  show ed th e  p ycn id ia  of C y to sp o ra .  W hether  or not mycelium 
of th e  fungus grows from se e d  p ie c e s  in to  develop ing  s h o o t s , has  not 
been  d e te rm in ed .
Reports from Formosa in d ic a te  th a t  th e  o rganism  is  tran sm itted  
through s o i l ,  i r r ig a tion  w a te r ,  th e  deb ris  le f t  in  the  f i e ld s ,  and the  
d i s e a s e d  s too l  or s e e d  p ie c e .  The ra toon crop h as  b een  found to  be 
most re sp o n s ib le  for th e  sp read  of th e  d i s e a s e  (27). The sp o re s  are 
not w ind  borne (11).
S tu d ie s  u n d e r ta k e n  in  L o u is ia n a  a b o u t  25 y e a r s  a g o ,  sh o w ed  th a t  
th e  s u s c e p t ib i l i t y  o f  som e v a r i e t i e s  to  th e  d i s e a s e  w a s  in h e r i te d  from 
c e r t a in  p a r e n t s .  Among th e  v a r i e t i e s  s tu d i e d ,  th e  m ajor s u s c e p t ib i l i t y  
w a s  c a r r ie d  by  C o .  2 8 1 .  The C . P .  2 8 -1 9  a n d  C . P .  2 9 - 3 2 0 ,  p ro g en y  
from c r o s s e s  of C o .  281 and  U . S .  1694 , sh o w ed  th e  h ig h e s t  p e r c e n ta g e s  
of C y to s p o ra  in f e c t io n  during  th e  sp r in g  of 1936.
The f a c t  th a t  s u g a r  c a n e  i s  v e g e t a t i v e ly  p ro p a g a te d  and  th e  
s p o re s  of th e  fu n g u s  a re  c a r r ie d  o n  th e  s h e a th s  of u n s t r ip p e d  s e e d  
p i e c e s ,  r e a d i ly  a c c o u n ts  for th e  s p r e a d  of th e  d i s e a s e  a t  t im e  of 
p l a n t i n g . S in c e  u n der  L o u is ia n a  c o n d i t io n s  s u g a r  c a n e  i s  p l a n te d  in  
th e  f a l l  an d  re m a in s  u n d e rg ro u n d  u n t i l  t h e  s p r in g ,  th e  s u s c e p t ib i l i t y  
to  m ic ro o rg an ism s  i s  of th e  u tm o s t  im p o r ta n c e .  For t h e s e  r e a s o n s  i t  
w a s  th o u g h t  t h a t  C y to s p o ra  ro t m ight c o n tr ib u te  to  a n  i n c r e a s e  in  
d a m a g e s  d u e  to  th e  red  ro t fu n g u s ,  C o l le to tr ic h u m  f a l c a t u m , a n d  
P h v to p h th o ra  s p p . , w h ic h  c a u s e  th e  d e te r io r a t io n  of s u g a r  c a n e  s e e d  
p i e c e s .
S in c e  th e  d i s e a s e  h a d  not b e e n  s tu d ie d  in  L o u is ia n a  for 25 y e a r s ,  
and  l i t t l e  a t t e n t io n  w a s  g iv e n  to  i t  du ring  t h a t  p e r io d ,  an  a d d i t io n a l  
s tu d y  s e e m e d  n e c e s s a r y  to  d e te rm in e  th e  d a m a g e s  c a u s e d  by  t h e  
d i s e a s e  in  p r e s e n t  d ay  v a r i e t i e s .
The o b je c t iv e s  of t h i s  s tu d y  w e re  to  d e te rm in e :  (1) t h e  c u l tu r a l  
a n d  p h y s io lo g ic a l  c h a r a c te r s  o f  th e  o rg an ism ; (2) th e  g ro w th - te m p e ra tu re  
r e l a t i o n  o f  th e  fu n g u s  u n d e r  la b o ra to ry  c o n d i t io n s ;  (3) th e  p a th o g e n ic i ty  
of th e  o rg a n ism  a s  d e te rm in e d  by  in o c u la t io n s  of g re e n h o u s e  s h o o ts  an d
f ie ld  cane ;  (4) th e  v a r ie ta l  re a c t io n  to  C y tospo ra  rot of se v e ra l  com ­
m erc ia l v a r ie t ie s ;  (5) th e  o ccu rren ce  of the  d i s e a s e  on growing cane  
and  i t s  further sp read  under f ie ld  conditions;, and  (6) th e  e f fe c ts  of
th e  d i s e a s e  on s ta n d s  a s  a  re s u l t  of k il l in g  of young s h o o t s .
This in v e s t ig a t io n  w a s  d irec te d  a ls o  a t  ob ta in ing  more sp e c if ic  
inform ation  on the  l ife  c y c le  of th e  o rganism  and in  a ttem p ts  to  induce
th e  p roduction  of th e  p e rfec t  s ta g e  of th e  o rgan ism .
HISTORICAL REVIEW
The C y to s p o ra  s h e a th  ro t or s tem  c a n k e r  d i s e a s e  o f  su g a r  c a n e  
h a s  b e e n  o n e  o f  th e  m ost common m a la d ie s  of th e  s u g a r  c a n e  p la n t  in  
s e v e r a l  s u g a r -p ro d u c in g  c o u n tr ie s  of th e  w o r ld .  But due  to  th e  fa c t  
th a t  th e  d i s e a s e  d o e s  no t c a u s e  s e v e r e  d a m a g es  on  th e  p re s e n t  c o m ­
m erc ia l  v a r i e t i e s ,  th e  fungus h a s  b e e n  c o n s id e re d  o f  m inor im p o r ta n c e .
The d i s e a s e  w a s  f i r s t  re p o r te d  by  B utler (9) in  19 06 upon  su g a r  
c a n e  p la n t s  c o l l e c te d  from M a d ras  an d  th e  C e n tr a l  P ro v in c es  o f  B rit ish  
I n d ie s  . He d e s c r ib e d  th e  m o rp h o lo g ica l  c h a r a c t e r s  of th e  fu n g u s  and  
p la c e d  th e  o rg a n ism  in  th e  D e u te ro m y c e te s  w ith  th e  s c i e n t i f i c  nam e 
of C y to s p o ra  s a c c h a r i . B utler m en tion ed  th a t  i t  s e e m e d  to  b e  p a r a s i t i c ,  
s p o ra d ic a l ly  p r e s e n t ,  an d  p ro b ab ly  of minor im p o r ta n c e .
The o rg a n ism  w a s  n ex t  re p o r te d  in  1916 by  A v e rn a -S a c c a  (6), in  
th e  S ta te  of Sao  P a u lo ,  B razil  upon  C a y a n a  (O tah e i te )  c a n e  w h ic h  h ad  
b e e n  s e v e r e ly  a t t a c k e d  by  the  d i s e a s e .  In  th a t  p a p e r  h e  c la im e d  to  
h a v e  found  th e  p e r fe c t  s t a g e  of th e  o rg a n is m , w h ic h  w a s  s a id  to  be  
S p h e r ia c e a  c o m p o s ta . T here  i s ,  h o w e v e r ,  no o rg a n ism  o f  th i s  nam e 
l i s t e d  in  any  m y c o lo g ic a l  in d e x ,  and  a t  th e  p re s e n t  t im e th e  m ajo r ity  
of th e  w o rk e rs  (7 , 3 9 , 4 0 ) ,  s t a t e  th a t  th e  s e x u a l  s t a g e  of m ost s p e c i e s  
of C y to s p o ra  b e lo n g s  to  th e  g e n u s  V a ls a ,  o rd e r .S p h a e r ia le s  in  th e  
A s c o m y c e te s .  A v e rn a -S a c c a  d e s c r ib e d  th e  c h a r a c t e r i s t i c s  o f th e  
p e r i t h e c i a ,  a s c i  an d  a s c o s p o r e s , b u t  w i th o u t  h a v in g  m ade any  pure
c u l tu re  s t u d i e s ,  h i s  r e s u l t s  a re  c o n s id e r e d  v e ry  doub tfu l  (24). T h is  i s  
t ru e  b e c a u s e  up t o  d a t e ,  no o ne  e l s e  h a s  d i s c o v e r e d  th e  p e r f e c t  s t a g e  
o f C y to s p o ra  s a c c h a r i .
In  1917 , Jo h n so n  a n d  S te v e n s o n  (24), re p o r te d  th e  o rg an ism  from 
Rio P ie d ra s  and  F a ja rd o ,  P u e rto  R ico . The v a r i e t i e s  w h ic h  h a d  su ffe red  
in ju ry  w e re  th e  s o f t e r ,  w h i te  canesi and  for th e  m ost part  in tro d u c e d  
v a r i e t i e s .  They found i t  in  1912-1914  upon  M orada  (L o u is ian a  P u rp le ) ,  
R ay ad a  (La. S t r ip e d ) ,  a n d  B arbados v a r i e t i e s  o f c a n e .  Of t h e s e  l a t t e r ,  
B -3696  a n d  B-3922 w e re  s e v e re ly  a t t a c k e d .  The d i s e a s e  com m only  
o c cu rred  in  lo w ,  dam p l o c a t i o n s ,  k i l l in g  young sh o o ts  a n d  su G k e r s .
The f i r s t  r e fe re n c e  from C u b a  w a s  p u b l is h e d  by  C aum  (10), in  
1921, b u t  h e  d id  not g iv e  any  in fo rm a tio n  a b o u t  th e  d is t r ib u t io n  of th e  
fungu s  in  th a t  c o u n try .  C ook  (15), in  1932 and  Bruner (8), in  1940 , 
g a v e  a n  a c c o u n t  o f th e  d i s e a s e  upon  d e a d  c u t t in g s  a n d  y o u n g  s h o o t s .  
They a l s o  s t a t e d  th a t  th e  fung us  w a s  no t im p o rtan t  in  C u b a  b e c a u s e  
i t  o c c u r re d  s p o r a d ic a l ly .
C y to s p o ra  s h e a th  ro t a s s o c i a t e d  w ith  "dry ro t"  (M elancon ium  
s a c c h a r i ) a n d  P u sar ium  s p p .  , w a s  found in  1921 by  F a w c e t t  (20), 
in  T ucum an , A rg e n t in a .  He i s o l a t e d  t h e s e  o rg a n ism s  from s e v e ra l  
s u g a r  c a n e  v a r i e t i e s  a n d  p o in te d  ou t for th e  f i r s t  t im e  th a t  t h e s e  fungi 
w e re  more s e v e re  on  s tu b b le  c a n e  th a n  in  p la n t  c a n e . F a w c e t t  m ade 
s e v e r a l  t e s t s  to  e v a lu a te  th e  p a th o g e n ic i ty  o f C y to sp o ra  an d  c l a s s i ­
f ied  th e  C re o le  and  O ta h e i te  c a n e s  a s  s u s c e p t ib l e ;  M orada  an d  R a y ad a ,
a s  in te r m e d ia te ;  a n d P . O . J .  3 6 ,  P . O . J .  2 1 3 ,  a n d P . O . J .  2 3 4 ,  a s  r e ­
s i s t a n t  t o  th e  d i s e a s e .
In  1 9 2 2 , A jre k a r  (4 ) ,  i n  In d ia  r e p o r t e d  t h e  fu n g u s  a s  o c c u r r in g  
o n  P u n d y a  (N ob le  c a n e )  v a r i e t y ,  b u t  h e  a l s o  c o n s id e r e d  t h a t  th e  d a m a g e  
in  t h e  s u g a r  c a n e  p la n t  w a s  i n s i g n i f i c a n t .
I n  1 9 2 3 ,  P e t ra k  (3 6 ) ,  r e c e iv e d  i n  G e rm a n y  a s a m p le  o f d e a d  s u g a r  
c a n e  l e a v e s  from R e y e s  a n d  L ee  in  th e  P h i l i p p i n e s , a n d  fo u n d  t h a t  th e  
c a u s a l  a g e n t  w a s  a  f u n g u s . H e  s u g g e s t e d  t h a t  th e  o rg a n is m  c o u ld  b e  
i d e n t i c a l  w i th  th e  o n e  d e s c r i b e d  b y  B u tle r  in  In d ia  a s  C y to s p o r a  
s a c c h a r i , b u t  c o n s id e r e d  t h e  fu n g u s  a s  new  a n d  e r e c t e d  a  new  g e n u s ,  
L e e in a ,  fo r  i t ,  a n d  d e s c r i b e d  t h i s  s p e c im e n  a s  L e e in a  p h i l i p p i n e n s i s  n .  
s p e c .  P e t ra k  a l s o  s t a t e d r j e d e n f a l l s  s c h e i n t  B u t le r 's  P i l z e  k e in e  
C y to s p o r a  z u  s e i n , "  w h ic h  m e a n s ,  t h a t  B u t le r 's  fu n g u s  d id  no t b e lo n g  
in  th e  g e n u s  C y t o s p o r a .  E ven  C le m e n t s  a n d  S h e a r  (1 3 ), in  1 9 3 1 ,  p l a c e d  
t h e  g e n u s  i n  " G e n e ra  d u b i a . "  H o w e v e r ,  a t  p r e s e n t ,  m o s t  o f  t h e  
w o rk e rs  a r e  i n  a g re e m e n t  w i th  B u t le r 's  d e s c r i p t io n  w h ic h  i s  b a s e d  
o n  th e  o r ig in a l  m o rp h o lo g ic a l  c h a r a c t e r s  d e s c r i b e d  by  E h re n b e rg ,  w ho  
e r e c t e d  t h e  g e n u s  C y to s p o r a  (7 , 3 8 ) .
By e a r ly  1 9 12 , Jo h n s o n  a n d  S te v e n s o n  (2 4 ) ,  r e p o r te d  t h a t  s h e a th  
ro t  d i s e a s e  h a d  b e e n  in t r o d u c e d  from B a rb a d o s  to  P u e r to  R ic o .  N e v e r ­
t h e l e s s  , t h e  f i r s t  r e c o rd  o f th e  o c c u r r e n c e  o f t h i s  fu n g u s  in  B a rb ad o s  
w a s  p u b l i s h e d  b y  N o w e ll  (3 5 ) ,  i n  1924 , a n d  in  h i s  o p in io n  th e  d i s e a s e  
w a s  no t k n o w n  to  b e  i n ju r i o u s .
C y to sp o ra  d i s e a s e  of su g a r  c a n e  i s  commonly re fe rred  to  in  the  
l i te ra tu re  a s  a  sh e a th  ro t or s tem  c a n k e r .  Butler d e sc r ib e d  th e  fu n g u s ,  
but w ithou t a s s ig n in g  i t  a  p a r t ic u la r  common nam e . C ook (14), in  
1913, re fe rred  to  i t  a s  a s tem  d i s e a s e .  Luthra (31), and  som e o ther  
In d ia n  w orke rs  (32), c o n s id e re d  th e  d i s e a s e  a  s tem  c a n k e r .  Now ell 
(35), refe rred  to  i t  a s  C y to sp o ra  r o t ,  s in c e  th i s  o rgan ism  a f fe c ts  s e e d  
c u t t in g s  and  s tu b b le  c a n e  a s  w e l l  a s  the  s h e a th s .  It w a s  Earle (18), 
ho w e v er ,  in  1928 w ho f i r s t  g av e  th e  name C y to sp o ra  sh e a th  ro t to  the  
d i s e a s e ,  and  th is  common name h a s  b e e n  u se d  s in c e  th a t  tim e in  most 
of th e  su g a r-p ro d u c in g  c o u n tr ie s  of th e  w o rld .
The d i s e a s e  had  b e e n  p re s e n t  in  th e  U n ited  S ta te s  s in c e  1925 in  
th e  s iru p -p ro d u c in g  s e c t io n s  of G eo rg ia  an d  in  som e f ie ld s  of F lorida  
(2, 37 ). In  1930 Abbott (1), found th e  d i s e a s e  in  L ou is iana  upon th e  
C o .  281 v a r ie ty .  In  1931, he  rep o rted  th i s  d i s e a s e  on  a l l  th e  com ­
m erc ia l  v a r ie t i e s  be ing  grow n. He a ls o  o b se rv e d  th a t  c e r ta in  of th e  
C . P . H .  s e r ie s  of s e e d l in g s  a p p ea re d  to  be  p a r t ic u la r ly  s u s c e p t ib le  
to  sh e a th  r o t ,  n o tab ly  C . P . H .  153, p la n te d  a t  th e  F ie ld  Experim ental 
S ta t io n ,  H oum a, La.
C h i l to n  (11), made a n  e x te n s iv e  s tudy  of th i s  d i s e a s e  in  
L o u is iana  during 1 9 35 -1 936 , and  co n d u c ted  experim en ts  in  th e  f ie ld  
an d  g re e n h o u se  w ith  regard  to  th e  tim e  of in fe c t io n ,  the  se v e r i ty  of 
in f e c t io n ,  and  th e  v a r ie ta l  s u s c e p t ib i l i ty  of the  com m erc ial and  e x ­
p e rim en ta l  v a r i e t i e s .  He co n c lu d ed  th a t :  a) th e  fungus w as  f irs t  
found a t  th e  end  of M arch , 1936, on p la n ts  rang ing  from 4 to  16
i n c h e s  in  h e ig h t ,  g row ing  u n d e r  f i e ld  c o n d i t io n s ;  b) s tu b b le  c a n e  w a s  
a t t a c k e d  to  a  m uch g r e a te r  e x te n t  t h a n  p la n t  c a n e ,  a n d  c) t h e  v a r i e t i e s  
C . P .  2 8 - 1 9 ,  C . P .  2 8 - 1 1 ,  C . P .  2 9 - 3 2 0 ,  a n d  C o .  281 sh o w e d  th e  m ost 
i n f e c t io n  w ith  C . P .  2 9 -3 2 0  le a d in g  w i th  6 .7  p e r  c e n t .  As a  r e s u l t  of 
h i s  f i e ld  e x p e r im e n t s , h e  o b s e rv e d  th a t  a  g r e a t  m any o f t h e  s e e d  p i e c e s  
p la n te d  in  th e  f a l l  o f  1935 a t  th e  L o u is ia n a  A g r ic u l tu ra l  E xperim ent 
S ta t io n  f a i l e d  to  g e rm in a te .  W h e re v e r  g e rm in a t io n  w a s  po o r  or h a d  
f a i l e d  to  t a k e  p l a c e ,  p y c n id ia  of th e  fu n g u s  c o u ld  b e  found  u p o n  th e  
s e e d  p i e c e s .  T h is  w a s  e s p e c i a l l y  t ru e  of th e  v a r i e t i e s  C . P .  2 8 -1 9  
a n d  C . P .  2 9 -3 2 0  in c lu d in g  s e v e r a l  c o m m erc ia l  f i e ld s  n e a r  B a ton  R o uge , 
L a .
A cco rd in g  to  A bbott (2 ), C y to s p o ra  s h e a th  ro t h a d  n o t b e e n  c o n ­
s id e r e d  a  d i s e a s e  o f  s e e d  c a n e  u n t i l  1936 , w h e n  s t a n d s  o f C . P .
2 8 -1 9  w e re  poor o v e r  c o n s id e r a b le  a r e a s  in  L o u is ia n a .  The d e te r io r a te d  
s e e d  c u t t in g s  dug from th e  g a p s  w e re  in  m ost c a s e s  found  to  b e  sp in y  
w i th  th e  f ru i t in g  b o d ie s  of th e  f u n g u s .  The v a r i e t i e s  C . P .  807 a n d  
C . P .  2 9 -3 2 0  w e re  in f e c te d  w ith  C y to s p o r a ,  w h i le  C o .  290 a n d  so m e  
o f  th e  new  j a v a n e s e  v a r i e t i e s ,  w e re  o n ly  s l ig h t ly  a f f e c t e d .  S im ila r  
c o n d i t io n s  w e re  o b s e rv e d  during  th e  sp r in g  o f  1937 , b u t  th e  d i s e a s e  
w a s  found  to  b e  m ost s e v e r e  o n  p o o rly  d ra in e d  a r e a s  t h a t  h a d  b e e n  
e x c e s s i v e l y  w e t  for c o n s id e r a b le  p e r io d s  du ring  th e  w in te r .  A bbott 
c l a s s i f i e d  t h e  s u g a r  c a n e  c o m m erc ia l  v a r i e t i e s  in  r e g a rd  to  th e  r e l a t i v e  
s u s c e p t i b i l i t y  to  s h e a th  r o t ,  a s  fo l lo w s :  Very s u s c e p t i b l e ,  C . P .  2 8 -1 9
10
and C . P .  29-320; S u sc e p t ib le ,  C . P .  807, C .P .  2 8 -1 1 , and C o . 281; 
R e s is ta n t ,  C o .  290, P .O .J .  3 6 , P .O . J .  213, a n d P . O . J .  234 . This 
c la s s i f ic a t io n  w as  b a se d  upon obse rv a tions  conducted  on na tu ra l i n ­
fec tions  in  the  f ie ld s  during the  period 1930-1937.
Edgerton (19), in  h is  book "Sugar C ane and i t s  p i s e a s e s "  s ta te s  
th a t  the  noble can es  were u su a l ly  co n s id ered  a s  r e s i s ta n t  to  C y tospora , 
and th a t  th e  d i s e a s e  had  b e en  most common and con sp icuous on some 
of the  newer hybrid c a n e s  which w ere  being  te s te d  be tw een  1925-1931 
w hen the  L ouisiana  industry  w as  sh ifting  from the  old noble c an e s  to  
the  new er h y b r id s . Some o ther w orkers have  g iven  information about 
the  occu rrence  of th is  fungus in  L ou is ian a , and the  au thor has  l is te d  
th e  papers  of Cook (15), in  1932; Rands (37), in  1938; Sprague (40), 
in  1950; and  M artin  (33), in  1950.
In  1932 M iyaka (15), reported  the  d i s e a s e  from Form osa.
During the  period  from 1940 to  1950, the  fungus w as  co n s id ered  of 
much econom ic im portance in  the  sou thern  d is t r ic t  of th is  is la n d  
w here  P .O . J .  2883 w as  cu lt iv a ted  under damp w e a th e r  conditions 
and the  so il  poorly drained  (26, 29, 34). According to  Kiryu (27), 
the  fungus i s  t ran sm itted  through s o i l ,  ir r iga tion  w a te r ,  th e  debris  
le f t  in  th e  s o i l ,  and th e  d is e a s e d  s too l  or se e d  p ie c e s ,  there fo re ,  
ra toon  crop is  co n s id ered  by him to  be  highly  re sp o n s ib le  for the  
sp read  of the d i s e a s e .
Experiments performed in  Formosa by Kiryu (27) demon­
s tra te d  th a t  th e  v a rie ty  P .O .J .  2883 w as  very su sc e p t ib le  to
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C y t o s p o r a ,  a n d  a l s o  P . O . J .  2878  t o  a  c e r t a i n  e x t e n t ,  w h i l e  P . O . J .
2 7 25  w a s  s o m e w h a t  r e s i s t a n t ,  a n d  F .  108 a n d  F .  1 0 9 ,  w e r e  i n t e r ­
m e d i a t e .  T h e  p e r c e n t a g e  o f  i n f e c t i o n  o f  P . O . J . 2 8 8 3 ,  P . O . J .  2 8 7 8 ,  
a n d  P . O . J .  2725  u n d e r  n a t u r a l  f i e l d  c o n d i t i o n s  w a s  9 4 ,  5 2 ,  a n d  
1 6 ,  r e s p e c t i v e l y .  S u b s e q u e n t  o b s e r v a t i o n s  c a r r i e d  o u t  b y  Lo (2 9 ) ,  
i n  F o rm o s a  s i n c e  1 9 4 9 ,  c o n f i rm e d  t h a t  t h e  v a r i e t y  P . T .  4 3 - 5 2  i s  
r e s i s t a n t  t o  t h e  d i s e a s e .
C y t o s p o r a  s h e a t h  ro t  h a s  b e e n  r e p o r t e d  from  m an y  c o u n t r i e s  
a n d  a c t u a l l y  i t  i s  b e l i e v e d  to  b e  w o r ld w id e  i n  i t s  d i s t r i b u t i o n .  In  
M e x ic o  t h e  d i s e a s e  w a s  d i s c o v e r e d  b y  C h i l t o n  (1 2 ) ,  i n  1 9 4 7 -1 9 4 8  in  
t h e  M o ra d a  a n d  R a y a d a  c a n e s , a n d  o c c a s i o n a l l y  i n  o t h e r  v a r i e t i e s .
T h e  e x i s t e n c e  o f  t h e  f u n g u s  i n  N a t a l ,  S o u th  A f r ic a  w a s  e s t a b l i s h e d  
b y  King (2 5 ) ,  i n  1 9 5 6 ,  w h o  s t a t e d  t h a t  N . C o .  3 1 0  a n d  N . C o .  339  a p ­
p e a r e d  to  b e  t h e  m o s t  s u s c e p t i b l e  v a r i e t i e s . I n  1 9 3 8 ,  L u th ra  e t  a l .
(3 1 ) ,  o b s e r v e d  t h e  d i s e a s e  i n  t h e  P u n j a b ,  I n d i a  i n  t h e  v a r i e t i e s  
C o .  2 2 3 ,  C o .  2 2 4 ,  a n d  C o .  3 1 3 .  An e x a m in a t io n  b y  H u g h e s  (2 2 ) ,  
r e v e a l e d  t h e  d i s e a s e  i n  A u s t r a l i a ,  i n  1 9 5 2 .
In  1 9 3 2 ,  C o o k  (1 5 ) ,  i n  h i s  p a p e r  " R e p o r t  o f  t h e  I n t e r n a t i o n a l  
S u rv e y  o f  t h e  D i s e a s e s  o f S u g a r  C a n e "  c o n s i d e r e d  t h e  o c c u r r e n c e  o f  
C y t o s p o r a  i n  o n ly  9 c o u n t r i e s .  At p r e s e n t ,  i t  i s  s t i l l  c o n s i d e r e d  o n e  
o f  t h e  m in o r  d i s e a s e s  o f  s u g a r  c a n e ,  a n d  a c c o r d i n g  t o  M a r t in  e t  a l .
( 2 3 ) ,  i t s  d i s t r i b u t i o n  i n c l u d e s :  A r g e n t i n a ,  A u s t r a l i a ,  B r a z i l ,  B r i t i s h  
G u i a n a ,  C u b a ,  F i j i ,  H a w a i i ,  I n d i a ,  J a p a n ,  J a v a ,  M e x i c o ,  O k i n a w a ,
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Peru , P h i l ip p in e s ,  Puerto Rico, T aiw an, Union of South Africa , and 
U nited  S ta te s .  More re c e n t ly ,  in  1962, Antoine and Ricaud (5), r e ­
corded i t  on a seed lin g  can e  growing at th e  Experimental S ta tion  of 
M a u r i t iu s .
The C ytospora  d i s e a s e  produces ty p ic a l  e x te rn a l  symptoms on 
the  le a f  s h e a th s ,  but it  is  a ls o  commonly p resen t  on th e  up per,  e x ­
po sed  jo in ts  of the  s tubb le  p ie c e s ,  on de te r io ra ting  se e d  p ie c e s  in  
th e  s o i l ,  and  o c c a s io n a l ly  on the  s tand ing  s ta lk s  (19). H ow ever, it  
i s  most commonly on the  low er s h e a t h s , and  to  a  s l ig h t  degree  on the  
le a f  b lad e s  of th e  o lder s tubb le  c a n e s . The most n o t ic ea b le  symptom 
is  a red  d isco lo ra tio n  of th e  outer sh e a th s  of th e  young growing p l a n t s , 
varying from a deep  red  in  th e  darker green  v a r ie t ie s  to  a  bright red  
t in g ed  w ith o rang e , in  th e  l igh te r  g reen  v a r ie t ie s  . According to  
C h ilton  (11), th is  d isc o lo ra tio n  ex tends  a s  far a s  th e  co lla r  of the  
le a f  in  v igo rous  c a n e s ,  but in  v a r ie t ie s  w hich a re  w eak or un th rif ty , 
th e  red  co lo r  may ex tend  a s  much a s  3 in ch e s  on th e  b la d e s .
Under L ou is iana  w ea the r  c o n d it io n s ,  during the  co u rse  of d e ­
velopm ent of th e  d i s e a s e  it  is  c h a ra c te r iz e d  by th e  p re sen c e  of 
numerous pycn id ia  on th e  lower le a f  sh e a th s  of th e  s tubb le  cane  
p a r t ic u la r ly . D ead  s u c k e r s , from 2 to  4 fee t in  h e ig h t , and  covered  
w ith  th e  fu n g u s , a re  frequently  found in  the  f ie ld  from th e  end of 
summer u n til  h a rv e s t  t im e .  In L o u is ia n a ,  se ed  cu tt in g s  are found 
showing in fec tio n  by C y to s p o ra , to ge ther  w ith red rot (Colle totrichum
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f a lc a tu m ) , a n d  b la c k  ro t (C e ra to s to m e l la  ad ip o su m ) , du ring  th e  w in te r  
p e r io d  (2 , 19). (P la te s  V and  VI).
It i s  g e n e r a l ly  a g re e d  t h a t  th e  l o s s e s  r e s u l t  from th e  r e d u c t io n  in  
s ta n d s  of p la n t  c a n e ,  due to  d e te r io r a t io n  of th e  s e e d  c u t t i n g s ,  an d  in  
y ie ld s  of c a n e  d u e  to  th e  k i l l in g  of s u c k e r s . I t  i s  a l s o  s t a t e d  th a t  th e  
fu n g u s  w a s  m ost s e v e re  in  lo w ,  dam p lo c a t io n s  a n d  po o rly  d ra in e d  sp o ts  
(2 , 11, 2 4 ,  3 5 ) .  The d i s e a s e  i s  c o n f in e d  fo r  t h e  m o st p a r t  to  t h e  s tu b b le  
c a n e  an d  e v id e n c e  h a s  b e e n  o b ta in e d  to  show  th a t  i t s  e f fe c t  i s  a c c u m u la ­
t iv e  in  s t u b b l e s ,  th e  p e rc e n ta g e  of in f e c t io n  of g row ing  s h o o ts  in c r e a s in g  
w ith  s u c c e s s i v e  s tu b b le  c r o p s .  No e v id e n c e  h a s  b e e n  o b ta in e d  i n ­
d ic a t in g  th a t  i t  i s  im p o rtan t  in  s tu b b le  d e te r io r a t io n .
A ccord ing  to  Jo h n so n  a n d  S te v e n s o n  (24 ), th e  fu n g u s  t r a v e l s  dow n 
th e  l e a f  t r a c e s  a n d  e n te r s  th e  s t e m .  A bbott (2 ), r e p o r te d  th a t  th e  fu n g u s  
so m e tim e s  g row s in to  th e  s t a lk s  from th e  in f e c te d  l e a f  s h e a t h s ,  but 
E dgerton  (19 ), s t a t e d  th a t  o rd in a r i ly  th i s  d o e s  no t o c c u r  u n d e r  L o u is ia n a  
c o n d i t i o n s .  Luthra e t  a l .  (31), r e p o r te d  th a t  p y c n id ia  h a v e  b e e n  fo und  
e v e n  on  b u d s  a t  som e b a d ly  d i s e a s e d  n o d e s  in  th e  h o l lo w s  g f  d i s e a s e d  
c a n e  s t e m s .
The e f f e c t  o f n i t ro g e n  f e r t i l i z a t io n  in  re d u c in g  in f e c t io n  by  
C y to s p o ra  w a s  f i r s t  n o te d  by  Abbott (2) in  1933 , w h e n  i t  w a s  o b s e rv e d  
th e  m idd le  of M ay th a t  in f e c t io n  w a s  35 .5  p e r  c e n t  in  a  p la n t in g  of 
C . P .  2 8 -1 9  f i r s t  s t u b b le ,  w h ic h  h a d  b e e n  n o rm ally  f e r t i l i z e d  a s  p la n t  
c a n e  in  1 932 , w h i le  in  row s in  th e  sam e  p la n t in g  th a t  h a d  b e e n  h e a v i ly
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ferti lized  with nitrogen (amount not recorded), th e  in fec tion  w as 11 .0  
per c e n t . This re la tive  difference w as m aintained throughout the  
growing s e a s o n .
Similar observations were reported by the  D ivision  of Soil 
Fertili ty  In ves tiga tions  in  W oodland P lan ta t io n s , near Houma, La. in 
fe r t i lize r  t e s t s  made in  1936. They concluded th a t  addition of nitrogen 
alone or in combinations with phosphorous and p o tash , m ateria lly  r e ­
duced the  in fec tion  by Cytospora (2).
It has  been experim entally  confirmed by Kiryu (28), tha t the 
fungus could a ttack  not only sugar cane  but a lso  many other sp e c ie s  
belonging to  the  genus Saccharum exc lu s ive  of S . narenga; however, 
i t  is  unable to  infect p lan ts  belonging to  the  re la ted  genera except 
Holcus sorghum , on which lim ited in fec tion  can  occur. According to  
A bbott. (2), only a trac e  or s ligh t in fec tion  has been  noted on v a rie tie s  
of Saccharum b a rb e r i , S .  s in e n s e , and S., spontaneum . Moderate and 
severe  injury has occurred thus far only on some hybrids of complex 
in h e r i ta n c e .
The physio log ica l charac te rs  of the  fungus and the  patho log ica l 
e ffec ts  of the d is e a s e  have been  s tud ied  by some workers in  the 
United S ta te s ,  Formosa, and In d ia .  C hilton  (11), reported  th a t  the  
fungus g ives a good mycelium growth a t the ranges of 26° to  31°C , 
the  optimum tem perature w as be tw een  28° and 30°C , and no growth at 
the  tem peratures near 38P to  40°C and below 8° to  10°C. Experiments
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to  c o r r e la te  th e  t e m p e ra tu re s  of th e  s o i l  in  th e  s p r in g ,  a n d  t h e  in f e c t io n  
a p p e a r in g  in  th e  f i e ld ,  sh o w ed  th a t  th e r e  w a s  a  g ra d u a l  r i s e  in  th e  s o i l  
te m p e ra tu re  from 1 2 .5 ° C  o n  M arch  2 ,  1936 . A fter t h i s  t im e  th e  s o i l  
te m p e ra tu re  re m a in e d  ve ry  c lo s e  to  2 8 °C  u n t i l  June  1, 1936 . H e  c o n ­
c lu d e d  th a t  th e re  w a s  a  r i s e  in  th e  num ber of p la n t s  in f e c te d  by  
C y to s p o ra  in  th e  f i e ld  from th e  l a s t  o f  M arch  u n t i l  th e  s e c o n d  w e e k  
o f  M a y , a f te r  w h ic h  th e re  w a s  a  d e c r e a s e  in  th e  num ber of p la n ts  
sh o w in g  in f e c t io n .
Kiryu (26 ), s t a t e d  th a t  t h e  m y c e l ia l  grow th  o f t h e  fu n g u s  w a s  
b e s t  o n  a  so y  a g a r  m ed ium , fo l lo w ed  b y  s u g a r  c a n e  s te m  a g a r ,  o n io n  
a g a r ,  a n d  p o ta to  s u c ro s e  a g a r .  A ccord ing  to  h im , th e  o rg a n ism  m ade 
a  g o o d  g ro w th  a t  th e  ra n g e s  o f  2 5 °  to  31°C  a n d  a  pH of 3 . 0  to  4 . 0 .
The m yce lium  w a s  k i l l e d  a t  49°C  in  30 m in u te s  or a t  5 2 °C  (wet h e a t ) ,  
i n  5 m in u t e s .
E x perim en ts  c o n d u c te d  by  L uthra  e t  a l .  (32), in  a n  o a tm e a l  a g a r ,  
t o  s tu d y  th e  e f f e c t  o f  l ig h t  and  d a rk n e s s  o n  th e  fo rm atio n  of p y c n id ia  
sh o w e d  t h a t  th e  fu ng us  p ro d u c e d  f ru i t in g  b o d ie s  more r e a d i ly  in  l ig h t  
t h a n  in  d a r k n e s s .  The fu n g u s  form ed p y c n id ia  o n  g u r  a g a r  a n d  o a t ­
m ea l a g a r  w i th in  35 d a y s ,  an d  th e  maximum grow th  o f th e  fu n g u s  w a s  
a t  pH 3 . 8 .  They a l s o  found  th a t  w h e n  s u c r o s e  w a s  o m it te d  from 
R ic h a rd s '  a g a r  m edium  or w h e n  g lu c o s e  or l a c t o s e  w a s  s u b s t i t u t e d  
for s u c r o s e ,  th e  grow th  of th e  fu n g u s  w a s  re d u c e d ;  bu t  w h e n  m a l to se  
w a s  s u b s t i t u t e d  for s u c r o s e ,  th e  g row th  re m a in e d  u n a f f e c te d .
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Several experim ents have been  conducted  in  order to  determine 
w hether the  organism i s  ab le  to  produce the  perfect s t a g e . C hilton  (11), 
worked on th is  in  Louisiana during th e  w inter 1935-1936. Several
bundles of d ise a s e d  sugar cane  s ta lk s  were p laced  in  th e  g reenhouse . 
Similar m aterial w as  left in  the  f ie ld ,  on the  surface  of the  ground 
covered w ith  pine straw in  such a way th a t  the  m aterial w as  sub jec t 
to  the  cool w ea th e r .  Four months la te r ,  by M arch, 1936, the  can es  
were covered w ith  fruiting s truc tures  r but upon exam ination it  was 
found th a t  only the  imperfect or con id ia l  s tage  w as p re sen t .
More recen tly  severa l  inves tig a to rs  have beep  working with other 
fungi trying to  induce sporu la tion  or to  ob ta in  the  sexual s tage  of some 
D eu terom yce tes . D iener (17), in  1955, studying th e  gray lea f  spot of 
tomato (Stemphvlium so la n i) , obtained  profuse growth and copious 
production o f con id ia  w ith a concen tra tion  of 10 to 12 per cen t vegetab le  
ju ic e  (V-8 ju ic e ) ,  in  th e  agar medium, a pH of 4 .1  to  4 . 9 ,  a tem pera­
ture betw een 20° and 3 0°C , and a period of 5 minutes exposure to  
u ltrav io le t  rad ia tion  from a WL-30 tube (wave lengths of 312-546 
m illim icrons).
In 1962, Tousson (43), s tud ied  the  e ffect of carbohydrate  and
nitrogen nutrition  on development of the  perfect s tage  of th e  squ ash
fruit rot organism  (Fusarium so lan i  f .  cucu rb itae ) . Perithecia  w ere
produced abundatly  in  two ty pes  of cu lture  media containing e ither
o
V-8 ju ic e  or Iso leu c in e  (D and L isom ers) ,  a t  a tem perature of 25 C
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a n d  a  p e r io d  o f  15 d a y s  in  d a r k n e s s ,  and  2 w e e k s  of e x p o su re  u n der  th e  
c o n t in u o u s  i l lu m in a t io n  o f f lu o r e s c e n t  lam p s  (250 foo t c a n d l e s - i n t e n s i t y ) .
T h e s e  r e s u l t s  s u g g e s te d  to  th e  a u th o r  th e  c o n d u c t in g  of s im ila r  
t e s t s  in  re g a rd  to  th e  s h e a th  ro t d i s e a s e  of su g a r  c a n e  in  a n  a t te m p t  to  
d e v e lo p  th e  s e x u a l  s t a g e  of C v to s p o ra  s a c c h a r i , an d  th e  e x p e r im e n ta l  
w ork  w i l l  b e  d e s c r ib e d  in  t h e  c h a p te r  o f M a te r ia l s  and  M e th o d s .
MATERIALS AND METHODS
Studies made of the  Cytospora sheath  rot may be divided into: 
a) Laboratory s tud ies  of the  physio logical and cultural charac ters  of 
the  fungus; b) Greenhouse and field  experiments on the  pathogenicity  
of the  organism; and c) Field observations to  determine the  d is tr ibu ­
tion  of the d is e a s e  in commercial and experimental v a r i e t i e s . Field 
s tu d ies  covered the period from the la s t  ha lf of M ay, 1962 to  June 30, 
1963.
The commercial v a r ie tie s  used  during the course  of th e se  s tud ies  
included: C .P .  29-116 , C .P .  36-105 , C .P .  4 3 -47 , C .P .  44-101 , 
C .P .  44 -155 , C .P .  47-193 , C .P .  48-103 , C .P .  52 -68 , and N .C o . 
310. B esides th e s e ,  other v a r ie tie s  te s te d  in  the field  and green­
house  were: C o . 290, C .P .  5 3 -1 ,  C .P .  55 -30 , C .P .  57 -98 , C .P .  
5 8 -2 ,  C .P .  58 -4 8 , L. 56 -25 , and L. 60 -1 .
Laboratory Studies
Culture Media
During the  course of the laboratory w ork , five culture media 
were used:
Potato dextrose  agar . This medium w as used primarily for 
culturing the fungus from d ise a s e d  lea f  shea th s  containing the 
pycn id ia . This w as prepared in  the following proportions: potato
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( p e e le d ) ,  20 p e r  c e n t ;  d e x t r o s e ,  2 p e r  c e n t ,  a n d  B a c to - a g a r ,  1 .5  p e r  
c e n t .
O a tm e a l  a g a r . For i s o l a t i o n  o f  C y to s p o ra  from l e a f  s c a r s ,  b u d  
s c a l e s  a n d  in te rn o d a l  t i s s u e s  of th e  s t a l k s ,  o a tm e a l  a g a r  w a s  u s e d .
T h is  c o n s i s t e d  of 70 g o f o a tm e a l  a n d  17 g o f B a c to - a g a r ,  p e r  l i t e r  o f 
w a t e r .  M e d ia  w e re  s t e r i l i z e d  by  a u to c la v in g  for 2 0 m in u te s  a t  16 lb s  
p r e s s u r e .  O ne  d rop  o f 50 p e r  c e n t  l a c t i c  a c id  w a s  a d d e d  to  a c id i f y  th e  
a g a r  a n d  r e d u c e  th e  b a c t e r i a l  c o n ta m in a t io n .
V e g e ta b le  ju i c e  a g a r . T h is  m edium  w a s  p re p a re d  b y  m ix ing  300 c c  
of V-8 j u i c e  w i th  700 c c  of w a te r  p lu s  20 g o f  a g a r .  The pH a f t e r  a u to ­
c la v in g  w a s  a b o u t  5 . 2 .  The V-8 j u i c e  i s  th e  t r a d e  nam e o f a  c o m m erc ia l  
c a n n e d  p ro d u c t  m a n u fa c tu re d  b y  C a m p b e l l  Soup C o m p a n y ,  a n d  c o n ta in s  
a c o m b in a t io n  o f j u i c e s  from 8 v e g e t a b l e s .  A lthough  p re d o m in a n t ly  
to m a to  j u i c e ,  i t  a l s o  c o n ta in s  j u i c e s  from c a r r o t ,  c e l e r y ,  b e e t ,  
p a r s l e y ,  l e t t u c e ,  s p i n a c h ,  a n d  w a t e r c r e s s . Sodium  c h lo r id e  a n d  
m o nosod ium  g lu ta m a te  a re  a l s o  a d d e d  in  i t s  p r e p a r a t io n  (17 ) .
S y n th e t ic  m e d iu m . T h is  w a s  d e v i s e d  by  T o u s s o n  (4 3 ) ,  fo r th e  
p ro d u c t io n  of p e r i t h e c i a  by  F u sa r iu m  s o la n i  f . c u c u r b i t a e , a n d  h a s  t h e  
fo l lo w in g  c o m p o s i t io n  p e r  l i t e r  o f  w a te r :  D - g l u c o s e ,  10 g; p o ta s s iu m  
p h o s p h a t e ,  1 .7 5  g; m ag n e s iu m  s u l f a t e ,  0 .7 5  g; D L - i s o l e u c in e ,  7 . 5  g; 
a n d  B a c to - a g a r ,  20 g .
S te r i le  b a r l e y  g r a i n s . T h is  m edium  w a s  p re p a re d  and  u s e d  a s  
v a n  d e r  Z w et (44) u s e d  o a t  g ra in s  for g row ing  P h y to p h th o ra  s p p .  for
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th e  production of the  perfect s ta g e  of th a t  fu n g u s . Twenty five g of 
barley  g ra ins  p lus 50 cc  d is t i l le d  w a te r  w ere  p laced  in  an Erlenmeyer 
f la sk  (250 cc  c a p a c i ty ) ,  and s te r i l iz e d  by au toc lav ing  for 30 minutes 
a t  16 pounds p re s s u re .  A pure cu ltu re  of C y tospora  w as  grown on th is  
medium for u se  in  the  g reenhouse  in o cu la tio n  t e s t s . This medium w as 
u se d  a ls o  in  a ttem pts  to  induce  th e  production of th e  perfect s tag e  of 
th e  fu ngu s . C u ltu res  w ere  s to red  a t  a room tem perature  of 28°C and 
the  fu n g u s , growing in  the  barley  g r a in s , w as  exam ined at w eek ly  
in te rv a ls  for th e  p re sen c e  of fruiting bo d ies  of th e  organ ism .
Iso la t io n s  from D iseased  Leaf Shea ths
C ytospora  w as  iso la te d  from d is e a s e d  m ateria l c o llec ted  in  the  
sug a r  can e  f i e ld s ,  and cu ltu ra l  c h a rac te rs  of the  fungus were s tu d ied .
j
I so la t io n s  w ere  made primarily from C .P .  2 9 -1 1 6 , C .P .  4 4 -1 0 1 ,
C . P .  4 8 -1 0 3 ,  C .P .  5 2 -6 8 , and N .C o .  310 v a r ie t ie s  . The techn ique  
d esc r ib ed  by C h ilton  (11), w as  u se d .  Affected le a f  sh ea th s  were cut 
in to  sm all p ie c e s  of 2 to  3 mm conta in ing  one or more p y cn id ia .
P ie c e s  w ere  w a sh e d  w ith  running tap  w a te r ,  th en  s te r i l iz e d  in  a 1:1000 
so lu tio n  of mercury b ich lo ride  for 30 seco n d s  to  1 m inute , and  th en  
w a sh e d  im m ediate ly  w ith  d is t i l le d  w a te r .  Three to  s ix  le a f  shea th  
p ie c e s  w ere  p la ted  on each  Petri  d i s h .  T ransfers of the  mycelium 
w ere  made to  p la te s  of po ta to  dex trose  ag a r ,  and  mycelium from th e s e  
p la te s  w as  f ina lly  t ran s fe rred  to  m edicine g la s s  b o t t le s  (160 cc c a p a c i ty ) ,  
c on ta in ing  the  sam e medium, in  order to  p rese rve  th e  pure c u l tu re s .
21
These b ottles were kept at a room temperature of 2EP..to 30°C . The 
developm ent of mycelium and spores w as checked  and recorded at 
in tervals of one w eek during 2 to 6 m onths, after which the cultures 
w ere d iscarded .
I s o l a t i o n s  from D i s e a s e d  S e e d  P i e c e s
The o c c u r r e n c e  o f  C y to s p o r a  s h e a t h  ro t  i n  s u g a r  c a n e  s e e d  p i e c e s  
w a s  d e te rm in e d  b y  u s in g  t h e  i s o l a t i o n  t e c h n iq u e  d e s c r i b e d  b y  S te ib  
{41), fo r  th e  r e d  ro t  f u n g u s ,  C o l le to t r i c h u m  f a l c a t u m . S u g a r  c a n e  
s t a l k s  w h ic h  w e r e  p l a n t e d  i n  th e  f a l l  of 1 9 6 2 , w e r e  dug i n  M a r c h ,
1 9 6 3 ,  t a k e n  to  th e  l a b o r a to r y  a n d  w a s h e d  th o ro u g h ly  w i th  t a p  w a t e r ,  
a n d  c u t  in to  s e c t i o n s  o f o n e  n o d e - i n t e r n o d e  e a c h .  B efo re  p l a t i n g ,  t h e y  
w e r e  im m e rs e d  fo r  10 m in u te s  i n  a  1 :1000  s o l u t io n  o f  m ercu ry  b ic h lo r id e  
i n  50  p e r  c e n t  e th y l  a l c o h o l .  T h is  s t e r i l i z i n g  a g e n t  w a s  p r e p a r e d  by  
d i s s o l v i n g  2 t a b l e t s  o f  m ercu ry  b ic h lo r id e  (P a rk e ,  D a v is  & C o m p a n y ) ,  
in  a  l i t e r  o f  s o lu t io n  m ade  up  o f  500  c c  of 95 p e r  c e n t  e th y l  a l c o h o l  
a n d  500  c c  o f  d i s t i l l e d  w a t e r .  A fter s u r f a c e  s t e r i l i z a t i o n ,  t h e  t r e a t e d  
s e e d  p i e c e s  w e r e  t r a n s f e r r e d  to  a  s a t u r a t e d  s o l u t io n  o f  c a l c iu m  h y p o ­
c h lo r i t e  m ad e  b y  a d d in g  40 g t o  a  l i t e r  o f w a t e r ,  a n d  r e m a in e d  in  i t  
d u r in g  th e  t im e  i s o l a t i o n s  w e r e  b e in g  m a d e .  S m a ll  p i e c e s  o f  2 t o  4 mm 
lo n g  from  t h e  l e a f  s c a r ,  b u d  s c a l e ,  s t e m  r i n d ,  a n d  in te r n o d a l  t i s s u e s  
(2 t o  4 mm d e e p  from  t h e  r in d ) ,  w e r e  p l a t e d  s e p a r a t e l y  a f t e r  s t e r i l i z a ­
t i o n .  Four t o  f iv e  p i e c e s  w e re  p l a c e d  i n  a  P e t r i  d i s h .  A s t e r i l e  s c a l p e l ,  
a p a i r  o f  f o r c e p s ,  a n d  a  N o .  2 c o rk  b o re r  w e r e  u s e d  in  re m o v in g  t h e s e
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t i s s u e s  from the se ed  p ie c e .  The p la te s  were th en  kept in  th e  labora tory  
O nat 26 to  28 C . The iso la t io n s  of C y tospora  w ere  reco rded  every  2 days 
during 2 w e e k s ,  a f te r  w h ich  period  the  m ateria l w a s  d isc a rd e d .
Temperature R elations
Experiments w ere  conducted  to  determ ine the  tem perature  e ffec ts  
on the  l in e a r  co lony growth of th e  fu n g u s . Seven  tem pera tu res  w ere  
te s te d :  10°, 1 5° , 2 0 ° ,  2 5 ° ,  3 0 ° ,  3 5 ° ,  and 4 0 °C . The media u se d  in  
th e s e  experim ents w ere  po ta to  d ex tro se  agar and v e g e tab le  ju ic e  agar at 
th e  co n cen tra tio n s  d e sc r ib e d  e a r l ie r .  Petri d ish e s  of 8 .7 5  cm in  d iam eter 
w ere  s te r i l iz e d  and d iv ided  in  two s e ts  of four e a c h .  Twelve to  15 cc  
of e ac h  medium w as  poured in  each  d i s h .  C y tospora  pure c u l tu re s ,  2 
w eek s  o ld ,  ob ta ined  from pycn id ia  occurring on d is e a s e d  le a f  sh e a th s  
of C .P .  52-68 va rie ty  were u s e d .  The i s o la te s  w ere  p lac ed  in  the  
c e n te r  of the  Petri d ish  by using  a  No. 2 cork borer and  th e  mycelium 
w a s  ta k e n  from th e  a c t iv e ly  growing periphera l portions of the  c o lo n ie s .
A to ta l  of 8 p la te s  w as  u se d  a t e ac h  tem pera tu re .  Readings w ere  taken  
every 24 hours u n til  one of the  p la te s  w as  covered , and the  experim ent 
w a s  rep e a te d  t w i c e .
Another s im ila r  experim ent w as  conducted  in  order to  determ ine 
more c lo s e ly  the  optimum tem perature  for th e  o rgan ism . The tem p era ­
tu re s  s e le c te d  w ere: 2 6 ° ,  2 8 ° ,  3 0 ° ,  3 2 ° ,  and  3 4 ° C . M ate r ia ls  u sed  
w ere  made up in  the  sam e w ay  a s  in  the  prev ious e x p e r im e n ts . Daily 
read ing s  w ere  m ade , and the  o b se rv a tio n s  w ere  d isco n tin u ed  w hen
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grow th  o f  o n e  c o lo n y  c o v e re d  th e  s u r f a c e  o f  t h e  p l a t e . A to t a l  o f  8 
p l a t e s  w a s  u s e d  a t  e a c h  te m p e r a tu re ,  a n d  th e  e x p e r im e n t  w a s  r e ­
p e a te d  t w i c e .
E ffec t o f  M edium
For th e  p u rp o se  o f  s tu d y in g  th e  e f fe c t  o f  m edium  on  th e  l in e a r  
c o lo n y  g row th  of th e  f u n g u s , four d i f fe re n t  m ed ia  w e re  t e s t e d :  p o ta to  
d e x t r o s e  a g a r ,  o a tm e a l  a g a r ,  v e g e ta b le  ju i c e  a g a r ,  a n d  s t e r i l e  b a r le y  
g r a i n s . T hey w e re  p re p a re d  a t  th e  c o n c e n t r a t io n s  d e s c r ib e d  b e fo re  a n d  
u s in g  th e  sa m e  t e c h n iq u e s  for i n o c u l a t i o n s . F iv e  p l a t e s  of th e  m ed ia  
w e re  in o c u la te d  w i th  th e  fu n g u s ,  a n d  th e  m a te r ia l  w a s  p la c e d  in  th e  
l a b o ra to ry  a t  te m p e ra tu re s  of 2 5 °  to  2 6 ° C . The c o lo n y  g ro w th  w a s  
m e a s u re d  a f te r  tw o  a n d  s ix  d a y s , a n d  th e  e x p e r im e n t  w a s  c a r r ie d  ou t  
t h r e e  t i m e s .
Effect- of H v d ro g e n - io n  C o n c e n t r a t io n .
The e f f e c t  of h y d ro g e n - io n  c o n c e n t r a t io n  on  th e  c o lo n y  g row th  
w a s  s tu d ie d  o n  p o ta to  d e x t r o s e  a g a r  a n d  v e g e ta b l e  j u i c e  a g a r  a t  2 5 ° C .  
S ix  pH r a n g e s  for e a c h  of th e  m ed ia  w e re  u s e d :  3 . 5 ,  4 . 0 ,  5 . 0 ,  6 . 0 ,  
7 . 0 ,  a n d  8 . 0 .  They w e re  a d ju s te d  by  t h e  a d d i t io n  o f no rm al h y d ro ­
c h lo r ic  a c i d  o r norm al so d iu m  h y d ro x id e ,  a n d  th e  r e s u l t in g  pH w a s  
d e te rm in e d  b y  u s in g  a  B eckm an  pH m e te r ,  "Z ero m atic"  m o d e l .  C o lo n y  
g row th  of th e  fun gus w a s  m e a s u re d  a f te r  th re e  d a y s , r e a d in g s  b e in g  
t a k e n  e v e ry  24 h o u r s ,  u n t i l  o n e  of th e  p l a t e s  w a s  c o v e r e d .  P la t in g s  
w e re  m ade  in  f iv e  r e p l i c a t i o n s . The in o c u lu m  w a s  p re p a re d  in  th e
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sam e m anner a s  in  th e  p rev iou s  t e s t s , and  th e  experim en t w a s  re p e a te d  
th re e  t i m e s .
Another s im ila r  experim en t w a s  co n d u c ted  to  de te rm ine  more 
c lo s e ly  the  optimum pH for th e  o rg an ism . The pH ran g e s  s e le c te d  
w ere :  4 . 6 ,  4 . 8 ,  5 . 0 ,  5 . 2 ,  5 . 4 ,  5 , 6 ,  5 . 8 ,  and  6 .0  in  v e g e ta b le  ju ic e  
a g a r .  P rocedures  w ere  th e  sam e a s  in  the  p rev io us  ex p er im en t .
E ffec t .o f  Light
An ex perim en t w ith  po ta to  d e x tro s e  a g a r ,  o a tm ea l  a g a r ,  and  
v e g e ta b le  ju ic e  ag a r  w a s  e s ta b l i s h e d  to  de te rm ine  th e  e ffec t  of l igh t 
and  d a rk n e s s  on  th e  form ation  of p y c n id ia .  S ix Pe tri  d i s h e s  for e a c h  
m edium , w ith  th re e  re p l ic a t io n s  w ere  in o c u la te d  by p lac in g  th e  mycelium 
of th e  fungus in  th e  c e n te r  of th e  p la te  a s  in  th e  p rev iou s  e x p e r im e n ts .  
All t e s t s  w ere  run  a t  2 4 ° C . The to ta l  of 18 c u l tu re s  w a s  d iv id e d  in to  
two s e t s :  a) n ine  p la te s  w e re  grown in  d a rk n e s s  during 30 d a y s ,  and 
a f te r  th is  p e riod  th e y  w ere  p la c e d  s ix  w e ek s  more under th e  co n tin uou s  
i l lu m in a tio n  of f lu o re sc e n t  lam ps a t  an  in te n s i ty  of app rox im ate ly  100 
foot c a n d le s ;  b) th e  o th e r  n ine  p la te s  w e re  su b je c te d  to  th e  sam e typ e  
of l ig h t  under c o n tin u o u s  i l lu m in a t io n  for 10 w e e k s .  R eadings for d e ­
ve lopm en t of m y ce lia l  growth w ere  m ade every  24 hou rs  during th e  
f i r s t  w eek  o n ly ,  w h e re a s  o b se rv a t io n s  on  th e  form ation  of p y cn id ia  
and  spo re  p ro d u c tio n  w ere  m ade tw ic e  per  w e e k . The experim ent w a s  
made th re e  t i m e s .
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A ttem p ts  a t  P ro d u c in g  th e  P e r fe c t  S ta g e  i n  C y to s p o r a  S a c c h a r i
The fu n g u s  w a s  s u b j e c t e d  to  d i f f e r e n t  c o n d i t io n s  o f  l i g h t ,  
t e m p e r a t u r e , m o i s tu r e ,  a n d  to  v a r io u s  c u l tu r e  m ed ia  i n  a t t e m p ts  to  
in d u c e  th e  p ro d u c t io n  of th e  p e r f e c t  s t a g e .  In  t h e  f i r s t  e x p e r im e n t ,  
p i e c e s  o f m y ce liu m  w e re  c u l tu r e d  in  P e t r i  d i s h e s  c o n ta in in g  p o ta to  
d e x t r o s e  a g a r ,  v e g e t a b l e  j u i c e  a g a r ,  o a tm e a l  a g a r ,  s t e r i l e  b a r l e y  
g r a i n s , a n d  a  s y n th e t i c  m edium  p re p a re d  a t  th e  n o rm al c o n c e n t r a t io n s  
m e n t io n e d  e a r l i e r .  S e t s  o f  th r e e  p l a t e s  p e r  m edium  w e re  s u b j e c t e d  to  
th e  e f f e c t s  o f  l ig h t  a n d  d a r k n e s s  for tw o  to  e ig h t  w e e k s . Som e P e t r i  
d i s h  c u l tu r e s  w e re  p l a c e d  in  m o is t  c h a m b e rs  a t  2 8 °C  a n d  o th e r s  in  a
r e f r ig e r a to r  a t  10°  to  1 2 ° C , a n d  a f t e r  tw o  w e e k s  th e y  w e r e  rem o v ed
o
to  a  l a b o ra to ry  b e n c h  a t  a b o u t  25 C .
In  th e  o th e r  e x p e r im e n t , th e  m y ce liu m  w a s  p l a c e d  f i r s t  in :
(1) p o ta to  d e x t r o s e  a g a r ,  (2) v e g e t a b l e  j u i c e  a g a r ,  (3) o a tm e a l  a g a r ,  an d  
(4) a  s y n t h e t i c  m ed ium . Two w e e k s  l a t e r  p i e c e s  o f  m y ce liu m  from e a c h  
m edium  w e r e  t r a n s f e r r e d  to :  (a) p o ta to  d e x t r o s e  a g a r  a n d  to  v e g e t a b l e  
j u i c e  a g a r ,  p r e p a re d  a t  h a l f  r a t e  o f  th e  n o rm al c o n c e n t r a t i o n s ;  (b) to  
a  m edium  c o n ta in in g  20 g of B a c to - a g a r  p e r  l i t e r  of w a te r ;  a n d  (c) th e  
s y n t h e t i c  m ed ium  in  N o .  4 a b o v e ,  w i th  th e  e x c e p t io n  t h a t  p o t a s s iu m  
p h o s p h a te  w a s  o m it te d  a n d  g lu c o s e  vifas a d d e d  a t  t h e  r a t e  o f  50 g p e r  
l i t e r .  F i f t e e n  d a y s  l a t e r ,  t h e  m y ce liu m  from e a c h  m edium  w a s  t r a n s ­
fe r re d  to  th e  fou r  m ed ia  m e n t io n e d  a b o v e .  The o b je c t  w a s  to  s u b j e c t  
th e  fu n g u s  t o  d i f f e re n t  m ed ia  fo r a  p e r io d  o f tw o  m o n th s .
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In o ther a ttem p ts  to  in duce  p e r i th e c ia l  form ation , dead  shoo ts  
w hich  w ere  k i l le d  by th e  d i s e a s e  during th e  summer of 1962, w ere  c o l ­
le c te d  from th e  f ie ld s  and  kep t in  the  labora to ry  a t  about 22° to  24°C 
during th e  w in te r  m onths . P ie c e s  of th is  m ateria l  w ere  a ls o  k ep t  in  a 
re fr igera to r  a t  10° to  12°C for se v e ra l  m on ths . D ise a s e d  s t a lk s ,  w ith
abundan t py cn id ia  w ere  s to red  on a  ta b le  in  th e  g reen hou se  a t  18° to 
o
20 C .  O bserva tio ns  of th e s e  s ta lk s  w ere  made from January to  M arch , 
1963 to  determ ine w he ther  or not th e  fungus produced th e  p e rfec t  s ta g e .  
Hand se c t io n s  of th e  d i s e a s e d  t i s s u e s  w ere  exam ined  m ic ro sc o p ic a l ly .  
I so la t io n s  from py cn id ia  w ere  made over a  period o f  five months to  d e ­
term ine if  th e  fungus w a s  s t i l l  l iv in g .
D is e a s e d  le a f  sh e a th s  and stem s of re fu se  m ateria l w hich  had  b een  
le f t  in  th e  f ie ld  w ere  c o l le c te d  in  M arch and April, 1963 , and  ta k e n  to  
th e  labora to ry  and  p la c e d  in  m oist ch am b ers .  Five to  e ig h t  days  l a te r ,  
m ic roscop ic  s tu d ie s  w ere  m ade, looking e s p e c ia l ly  for th e  pe rfec t 
s t a g e .
G reenh ouse  and  F ie ld  Experiments
Soil T ran sm iss io n  S tud ies
An experim ent w a s  made in  th e  g reen h o u se  to  determ ine if  shoot 
in fec tio n  w ould  occu r from d i s e a s e d  le a f  sh e a th s  inco rpo ra ted  in  th e  
s o i l .  V arie tie s  C .P .  52-68 and N .C o .  310 w ere  u s e d .  F ive s in g le  
eye  s e e d  p ie c e s  from each  v a r ie ty  w ere  p lan ted  in  1 0 -inch  c la y  p o ts ,  
u s ing  s ix  po ts  for each  v a r ie ty .  C are  w a s  ta k e n  to  d isc a rd  a l l
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in te r n o d e s  w h ic h  sh o w e d  b o re r  i n ju r i e s  o r d e a d  b u d s .  T he in o c u lu m  
c o n s i s t e d  o f  p i e c e s  o f  d i s e a s e d  s h e a t h s  c o n ta in in g  a b u n d a n t  p y c n id ia  
w h ic h  w e re  m ix e d  w i th  t h e  s o i l  a t  t im e  o f  p l a n t i n g . T he  m a te r ia l  w a s  
from s e v e r a l  s u g a r  c a n e  v a r i e t i e s .
T he  e x p e r im e n t  w a s  s e t  up  in  N o v e m b e r ,  1 9 62 , a s  fo l lo w s :
a) D i s e a s e d ,  s t r ip p e d  s e e d  p i e c e s ,  p l a n t e d  in  s t e r i l e  s o i l ,  w i th o u t  th e  
in o cu lu m ; b) H e a l th y  s t r ip p e d  c a n e ,  p l a n t e d  i n  u n s t e r i l i z e d  s o i l ,  b u t  
c o n ta in in g  th e  in o c u lu m ; a n d  c) C h e c k ,  d i s e a s e - f r e e  s t r i p p e d  s e e d  
p i e c e s ,  p l a n t e d  i n  s t e r i l i z e d  s o i l .  A ll p o t s  w e re  w a te r e d  d a i l y .  O b ­
s e r v a t io n s  of sy m p to m  a p p e a r a n c e  o n  t h e  yo ung  l e a v e s  a n d  s p r e a d  of th e  
re d  s p o t s  o n  l e a f  s h e a t h s  w e re  m ade  fo r  e ig h t  w e e k s . The e x p e r im e n t  
w a s  c o n t in u e d  fo r  a  p e r io d  o f  f iv e  m o n th s .  In  A p r i l ,  1963 t h e  p l a n t s  
w e re  d u g ,  w a s h e d  w i th  t a p  w a t e r ,  a n d  t a k e n  to  th e  l a b o r a to r y .  L ea f  
s c a r s ,  b ud  s c a l e s ,  r o o ts  a n d  in te r n o d a l  t i s s u e s ,  from  e a c h  s in g le  e y e  
s e e d  p i e c e ,  w e re  p l a t e d  fo r  r e c o v e ry  of t h e  f u n g u s .
A s im i la r  e x p e r im e n t  w a s  m ade  a s  d e s c r i b e d  a b o v e , w i th  t h e  e x ­
c e p t io n  t h a t  t h e  in o c u lu m  c o n s i s t e d  o f  a  p u re  c u l tu r e  g ro w n  on  s t e r i l i z e d  
b a r l e y  g r a i n s . The in o c u lu m  w a s  a d d e d  a t  t h e  r a t e  o f  25 g p lu s  200 c c  
d i s t i l l e d  w a t e r  p e r  p o t .  T h is  w a s  p l a c e d  a ro u n d  th e  s e e d  p i e c e s  a t  t im e  
o f  p l a n t i n g ,  a n d  c o v e re d  w i th  s t e r i l i z e d  s o i l .  S u g a r  c a n e  v a r i e t i e s  
t e s t e d  i n c l u d e d ,  C o .  2 9 0 ,  C . P .  3 6 - 1 0 5 ,  C . P .  5 5 - 3 0 ,  L . 5 6 - 2 5 ,  a n d  
C . P .  5 7 - 9 8 .  A ll w e re  d i s e a s e - f r e e .  The e x p e r im e n t  w a s  e s t a b l i s h e d  
on  s t e r i l i z e d  s o i l  ( t r e a te d  15 p o u n d s  p r e s s u r e  fo r  e ig h t  h o u r s ) ,  10 s e e d
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p ie c e s  w ere  u se d  a s  in o cu la ted  c a n e ,  and five se e d  p ie c e s  a s  c o n tro ls .  
The p lan ts  w ere  w a te red  d a i ly ,  and  check ed  for symptom a p p ea ra n c e .
Six w eeks  a f te r  p la n t in g ,  th ey  w ere  dug and ta k e n  to  th e  labo ra to ry . 
I so la t io n s  w ere  made from in o cu la te d  and un inocu la ted  p l a n t s .
Shoot Inocu la tions
Single  eye  p ie c e s  of v a r i e t i e s ,  C .P .  4 4 -1 0 1 ,  C .P .  5 2 -6 8 ,
C .P .  5 5 -3 0 ,  and  C .P .  5 8 -2 ,  d i s e a s e - f r e e ,  w ere  p lan ted  in  the  g re e n ­
h o u se  in  po ts  con ta in ing  so il  mixed w ith  p e a t  m o s s . Four se ed  p ie c e s  
w ere  p lan ted  pe r  po t .  P lan ts  w ere  four w eeks  old w hen  in o c u la te d .  
In jured  and uninjured le a f  sh e a th s  w ere  in o cu la ted  w ith  spore  s u s p e n ­
s io n s  of C y tospora  sa c c h a r i  from six-w eek  old c u l tu re s .  Injury w as 
made by a  No. 2 cork borer perfo ra ting  th e  lea f  sh e a th  and stem  r in d . 
In o cu la tio n s  w ere  made a s  fo llow s: a) M oist p ie c e s  of ab so rb en t co tton  
w ere  d ipped in  spore  su sp e n s io n s  and p lac ed  b e tw een  the  le a f  sh ea th  
and the  stem  rind of unin jured  p lan ts ;  b) For in ju red  p la n t s ,  spore  s u s ­
p e n s io n s  w ere  p lac ed  on in ju red  su rfaces  and p lugged w ith  a p iec e  of 
ab so rben t c o t to n .  Three to  four le a f  sh e a th s  w ere  t r e a te d  per p lan t and  
la b e le d .  Two p lan ts  from th e  sam e pot w ere  kept a s  c o n tro ls .  Regular 
o b se rv a t io n s  of symptom a p p e a ra n c e ,  sp read  of th e  d i s e a s e ,  p roduction  
of p y c n id ia ,  and re a c t io n  of the  p lan ts  w ere  made over a  period of five 
m o n th s .
Inocu la tio n  of Standing C ane
An experim ent w a s  made on s tand ing  can e  during th e  summer of
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1 962 . H e a l th y  s tu b b le  c a n e  from four to  s i x  f e e t  i n  h e ig h t  o f  v a r i e t i e s  
C . P .  3 6 -1 0 5  , C . P .  4 4 - 1 0 1 ,  C . P .  4 7 - 1 9 3 ,  C . P .  4 8 - 1 0 3 ,  C . P .  5 2 - 6 8 ,  
C . P .  5 3 - 1 ,  a n d  N . C o .  3 1 0 ,  w a s  i n o c u la te d  w ith  sp o re  s u s p e n s i o n s .  
The c u l tu r e  u s e d  w a s  i s o l a t e d  o n  Ju ly  7 ,  1962 , from p y c n id ia  p ro d u c e d  
in  th e  f i e ld  on  C . P .  4 8 - 1 0 3 .  In o c u la t io n s  w e re  m ade a s  fo l lo w s :  a) By 
m aking a  h o le  in  th e  s t a lk  by  m ean s  of a  N o . 2 co rk  b o r e r ,  a  sp o re  s u s ­
p e n s io n ,  o n  a c o t to n  p lu g ,  w a s  in s e r t e d  in  t h e  s t a lk ;  b) O n u n in ju re d  
p l a n t s ,  c o t to n  p i e c e s  c o n ta in in g  in o cu lu m  w e re  p la c e d  on  th r e e  p a r t s  of 
th e  s t a lk  b e tw e e n  th e  l e a f  s h e a th  a n d  th e  s te m  r in d .  In  a l l  c a s e s  n o n ­
in o c u la t e d  c o n tro ls  w e re  k e p t .  R e ad in g s  w e re  m ade  w e e k l y .  T hree  
m on ths  l a t e r ,  t h e  p l a n t s  w e re  t a k e n  to  th e  l a b o ra to ry  for i s o l a t i o n s .
I n o c u la t io n  of S u g a r  C a n e  S e e d  P ie c e s
An e x p e r im e n t  w a s  e s t a b l i s h e d  t o  d e te rm in e  w h e th e r  o r  n o t  
C y to s p o ra  s a c c h a r i  w a s  a b le  to  grow a n d  s p r e a d  lo n g i tu d in a l ly  th ro u g h  
s e e d  p i e c e s .  H e a l th y ,  s t r ip p e d  c a n e s  from v a r ie ty  C . P .  4 4 -1 0 1  w e re  
in o c u la te d  a n d  p la n te d  u n d e r  f i e ld  c o n d i t i o n s .  S ta lk  in ju r i e s  w e re  m ade 
by  m aking  a  h o le  n e a r  th e  c e n t e r ,  on e  n e a r  t h e  t o p ,  a n d  a n o th e r  h o le  
in  th e  b a s a l  in te r n o d e s  o f a  s t a lk  by  m ea n s  o f  a  N o . 2 co rk  b o re r .  
In o cu lu m  w a s  p la c e d  in  th e  h o l e s ,  a n d  h o l e s  w e re  p lu g g e d  w i th  c o t to n .  
I n o c u la te d  c a n e s  w e re  p la n te d  im m e d ia te ly  in  t h e  f i e ld  o n  N ovem ber 2 0 ,  
1962 . In  M a rc h ,  1 9 6 3 , th e  s t a lk s  w e re  d u g ,  t a k e n  to  th e  la b o ra to ry  
a n d  p l a t e d  for r e c o v e ry  of th e  f u n g u s . In  a l l  c a s e s  s t a lk s  w e re  c u t  
in to  s in g le  e y e  p i e c e s  for s e p a r a t e  i s o l a t i o n s .  Four to  f iv e  sm a ll
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p ie c e s  of th e  in te rn odal t i s s u e s  (2 to  4 mm deep  from the  r ind ), w ere  
p la te d  in  a Petri d i s h .  The i s o la t io n  tech n iq u e  and d a ta  c o llec t io n ,  
w ere  made a s  d e sc r ib e d  p rev io u s ly .
In o cu la tio n  of P lan ts  Other Than Sugar C ane
In sea rch  of o ther  p o s s ib le  h os t  p lan ts  for C y to sp o ra ,  s e e d  of 
corn  and sorghum , and  Johnson g ra s s  rh izo m es , w ere  p lan ted  in  c lay  
p o t s . S ix  po ts  w ere  p repared  for each  s p e c i e s , th ree  for in o cu la tio n s  
and th ree  a s  un in ocu la ted  c h e c k s . P lan ts  w ere  th ree  w eek s  old  w hen 
in o c u la te d .  Three to  four le a f  sh e a th s  w ere  in ju red  by puncturing  w ith  
a  n e e d le .  M o is t  p ie c e s  of ab so rben t co tton  w ere  d ipped  in  spore  s u s ­
p e n s io n s  and  p lac ed  be tw een  le a f  shea th  and th e  s t a lk .  The co tton  
p ie c e s  w ere  covered  by folding a p iec e  of w ax  paper around the  s t a l k , 
covering  th e  in o cu la te d  p a r t . P lan ts  w ere  w a te red  tw ice  per  day  and 
kep t in  the  g reen h o u se  for two m o n th s . D is e a s e d  sh e a th s  w ere  ta k e n  
to  the  labora tory  for i so la t io n  of th e  fu n g u s .
V arie tal R eac tion  of Seed  C a n e  to  C y tospora
Seven  d i s e a s e d  v a r i e t i e s ,  C .P .  2 9 -1 1 6 , C .P .  3 6 -1 0 5 , C .P .  
4 3 -4 7 ,  C .P .  4 4 -1 0 1 ,  C .P .  4 8 -1 0 3 ,  C . P .  5 2 -6 8 ,  and N .C o .  310 were 
p lan ted  in  th e  f ie ld  in  N ovem ber, 1962, in  order to  determ ine th e  r e l a ­
t iv e  r e s i s ta n c e  and  su s c e p t ib i l i ty  to  C y tospora  ro t .  Six s ta lk s  of each  
v a r ie ty ,  con ta in ing  th e  s h e a th s  w ith  abundant p y c n id ia ,  w ere  u se d  in 
th e  experim en t.  The sam e number of d i s e a s e - f r e e  s ta lk s  w ere  p la n te d .  
Four months l a t e r ,  in  M arch , 1963, th e  s e e d  p ie c e s  w ere  d u g , ta k e n
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t o  th e  l a b o r a to r y ,  a n d  p l a t e d  to  o b ta in  t h e  p e r c e n t a g e  o f  i n f e c t i o n  from 
l e a f  s h e a t h s ,  l e a f  s c a r s ,  b u d  s c a l e s ,  a n d  in te r n o d a l  t i s s u e s .
F ie ld  O b s e r v a t io n s
O b s e r v a t io n s  t o  d e te rm in e  t h e  d i s t r i b u t i o n  o f  t h e  d i s e a s e  i n  c o m ­
m e rc ia l  a n d  e x p e r im e n ta l  v a r i e t i e s  w e r e  m ad e  in  c a n e  f i e l d s  o f  th e  
L o u is ia n a  A g r ic u l tu ra l  E x p e r im e n t  S t a t i o n .  P e r io d ic  e x a m in a t io n s  du ring  
th e  g ro w in g  s e a s o n s  o f  1962 a n d  1 9 6 3 ,  w e r e  m ad e  o n  p la n t  a n d  s tu b b le  
c a n e s  to  o b ta in  t h e  p e r c e n t a g e  o f  i n f e c t i o n  a n d  th e  e f f e c t  o f  C y to s p o r a  
ro t  i n  t h e  r e d u c t io n  o f  n u m b er  o f s u c k e r s  a s  a  r e s u l t  o f  k i l l in g  t h e  young  
s h o o t s .  T h is  c o n s i s t e d  of: a) C o u n ts  o n  c o m m e rc ia l  v a r i e t i e s  i n  w h ic h  
th e  a f f e c t e d  s u c k e r s  w e re  t a g g e d  i n  J u n e ,  a n d  a  c l o s e  e x a m in a t io n  of 
e a c h  in d iv id u a l  d i s e a s e d  p la n t  w a s  fo l lo w e d  u n t i l  S e p te m b e r  3 0 ,  1962;
b) C o u n ts  o n  e x p e r im e n ta l  v a r i e t i e s  t o  d e te r m in e  t h e  r a t e  o f  th e  i n f e c ­
t io n  d u r in g  t h e  sum m er o f  1 9 6 2 , a n d  t h e  s p r in g  o f  1 9 6 3 ;  a n d  c) F ie ld  
o b s e r v a t i o n s  on  th e  y o u n g ,  e m e rg in g  s h o o t s  i n  t h e  e a r ly  g ro w in g  s e a s o n  
o f  1963 to  d e te rm in e  t h e  e a r l i e s t  a p p e a r a n c e  o f  sy m p to m s  a n d  t h e  s p r e a d  
o f  t h e  d i s e a s e .
EXPERIMENTAL RESULTS
Iso la t io n  of th e  Fungus from Leaf S hea th s  and  O ther P lan t T is su e s
Prelim inary work c o n s is te d  of i s o la t io n s  of th e  fungus from d is e a s e d  
sh e a th s  and  from four o ther  p lan t  t i s s u e s .  T hese  w ere  made from v a r ie ­
t i e s  C .P ,  5 2 -6 8 ,  C . P .  4 8 -1 0 3 , C .P .  5 5 -3 0 ,  C . P .  4 4 -1 0 1 ,  and N .C o .
310 . D is e a s e d  m ateria l  w a s  c o l le c te d  from the  L ouis iana  Agricultural 
Experiment S ta t io n  and  from p lan ta t io n s  of th e  can e  b e l t .
The fungus w a s  i s o la te d  from d i s e a s e d  sh e a th s  from a l l  v a r i e t i e s ,  
but the number of i so la t io n s  w a s  l e s s  from m ateria l  c o l le c te d  in  June 
th an  from th a t  c o l le c te d  in  A ugust, 1962. R esu lts  are  g iven  in  Table 1.
S evera l hundreds of t ra n s fe rs  w ere  made from le a f  s c a r s ,  bud 
s c a l e s ,  s tem  rind and  in te rno da l t i s s u e s  o f  s tan d in g  c an e  to  determ ine  
w h ether  or not th e  fungus w a s  ab le  to  invade  th o se  t i s s u e s .  In ad d it io n ,  
d i s e a s e d  s ta lk s  h e av ily  covered  w ith  pycn id ia  w ere  cu t in  th e  fa l l  and  kept 
in  the  g reenh ouse  during th e  w in te r  m onths . In M arch , 1963 the  s ta lk s  
w ere  ta k e n  to  th e  labo ra to ry  for cu ltu ring  of th e  fu n g u s .
C y to sp o ra  s a c c h a r i  w as  i s o la te d  from th e  four t i s s u e s  m entioned 
ab o v e ,  from stan d ing  c an e  and  from s ta lk s  kep t in  th e  g re e n h o u se .
From Table  2 ,  i t  w i l l  be  s e e n  th a t  th e  g re a te s t  recovery  w a s  from the  
rind  t i s s u e s . A low er recovery  w as  made from th e  le a f  s c a r s  and bud 
s c a l e s ,  and  an  ev en  l e s s e r  p e rc en ta g e  of i s o la t e s  w as  made from th e  
in te rn o d a l t i s s u e s .  I s o la te s  from m ate r ia ls  c o l le c te d  from d ifferent
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T ab le  1 .  I s o l a t i o n s  o f  C y to s p o ra  s a c c h a r i  from d i s e a s e d  l e a f  s h e a th s  
from f iv e  v a r i e t i e s .  (Sum m er, 1962)
D a te  of 
i s o l a t i o n V arie ty
T is s u e s
p la te d
N o . of 
i s o l a t i o n s
P e r  c e n t  
in f e c t io n
6 / 1 9 /6 2 C . P . 5 2 -6 8 66 6 9 .1
6 / 2 6 /6 2 C . P . 4 8 -1 0 3 140 16 11 .4
I s o l a t i o n s from J u n e ,  1962 206 22 10 .5
7 / 3 / 6 2 C . P . 5 5 -3 0 80 4 5 . 0
7 / 7 / 6 2 C . P . 4 8 -1 0 3 80 12 15 .0
7 / 1 1 /6 2 C . P . 5 2 -6 8 80 7 ' 8 . 7
7 / 2 1 /6 2 C . P . 4 8 -1 0 3 75 20 2 6 .6
7 / 3 1 /6 2 C . P . 2 9 -1 1 6 80 15 18 .7
7 / 3 1 /6 2 N .C o . 310 80 10 1 2 .5
I s o l a t i o n s from J u ly ,  1962 475 68 1 4 .3
8 / 9 / 6 2 C . P . 4 8 -1 0 3 108 28 2 5 .9
8 / 1 2 / 6 2 C . P . 4 4 -1 0 1 70 18 25 .7
8 / 1 2 / 6 2 C . P . 5 2 -6 8 70 24 3 4 .3
8 / 2 1 / 6 2 C . P . 5 2 -6 8 60 24 4 0 . 0
8 / 2 3 / 6 2 C . P . 5 2 -6 8 120 23 1 9 .1
8 / 2 4 /6 2 C . P . 5 2 -6 8 15 10 6 6 .6
I s o l a t i o n s from A u g u s t ,  1962 443 127 to 00 • CD
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Table  2 .  I so la t io n s  of C y tospora  from d is e a s e d  rind t i s s u e s ,  l e a f
s c a r s ,  bud  s c a le s  and in te rnodal t i s s u e s  from th ree  v a r ie t i e s .  
(O ctober, 1962 and M arch , 1963)
D ate  of Source of T is su e s  No. of Per cen t
iso la t io n Variety t i s s u e Dlated iso la t io n s in fec tion
1 0 /1 2 /6 2 C . P .  52-68 Rind t i s s u e s 20 1 5 .0
1 0 /1 2 /62 N .C o .  310 II 24 4 16.6
1 0 /1 8 /6 2 C . P .  52-68 H 24 6 2 5 .0
3 /3 /6 3 C .P .  55-30 II 60 49 8 1 .6
1 0 /1 8 /6 2 C .P .  52-68 Leaf sc a rs 24 3 12.5
3 /3 /6 3 C .P .  55-30 II 45 33 7 3 .3
1 0 /1 8 /6 2 C .P .  52-68 Bud s c a le s 30 2 6 .6
3 /3 /6 3 C .P .  55-30 II 50 26 5 2 .0
1 0 /1 2 /6 2 C . P .  52-68 In ternodal t i s s u e s 20 0 0 .0
1 0 /1 2 /62 N .C o .  310 II 24 0 0 .0
1 0 /1 8 /6 2 C . P .  52-68 II 24 3 12.5
3 /3 /6 3 C .P .  55-30 II 48 14 2 9 .1
Totals 393 141 35 .8
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p l a c e s  a n d  v a r i e t i e s  w e re  s im ila r  in  t h e i r  m o rp h o lo g y . A s tu d y  of th e  
s t ru c tu re  o f  p y c n id ia  a n d  m yce lium  from L o u is ia n a  s p e c im e n s  sh o w ed  
th a t  th e  fu n g u s  f i t t e d  v e ry  c lo s e l y  in to  B u t le r 's  d e s c r ip t io n  (9 ) ,  a n d  
for t h i s  r e a s o n  th e  d e s c r ip t io n  i s  not r e p e a te d  h e r e .
From th e  a b o v e  r e s u l t s ,  i t  may b e  c o n c lu d e d  th a t  th e  d i s e a s e  
a f f e c t s  p r im ar ily  th e  l e a f  s h e a t h ,  b u t  in  a d v a n c e d  s t a g e s  o f th e  d i s e a s e  
th e  fu n g u s  i s  a b le  to  l iv e  i n  th e  in te rn o d a l  t i s s u e s  o f  th e  s t a l k .  T h is  
i s  e s p e c i a l l y  t ru e  in  th e  c a s e  of s te m s  le f t  in  th e  f i e ld  during  ttie  
w in te r  m o n th s .
E ffe c ts  o f C u l tu re  M e d ia  on  G row th  o f th e  F ungus
The l in e a r  c o lo n y  g ro w th  o f th e  fu n g u s  w a s  s tu d ie d  in  four d i f ­
f e re n t  m e d ia ,  n a m e ly ,  p o ta to  d e x t ro s e  a g a r ,  v e g e t a b l e  j u i c e  a g a r ,  
o a tm e a l  a g a r ,  a n d  s t e r i l e  b a r le y  g r a i n s .  P e tr i  d i s h e s  c o n ta in in g  e a c h  
m edium  w e re  in o c u la te d  w i th  p i e c e s  o f m y ce liu m , a n d  s to re d  a t  2 5 °  to  
2 6 ° C . The c o lo n y  g row th  w a s  m e a su re d  a f te r  tw o  d a y s  a n d  r e a d in g s  
w e re  m ade e v e ry  24 h o u rs  t h e r e a f t e r ,  u n t i l  o n e  o f  th e  p l a t e s  w a s  
c o v e re d  b y  th e  f u n g u s . R e s u l ts  a re  g iv e n  in  T ab le  3 .
The fu n g u s  g rew  w e l l  o n  t h e  four m ed ia  t e s t e d ,  w i th  b e t t e r  
g row th  o n  v e g e ta b le  ju i c e  a g a r  a n d  o n  p o ta to  d e x tro s e  a g a r  th a n  on  
o a tm e a l  a g a r  m ed iu m . The b a r le y  m edium  a l s o  p ro v id e d  th e  n e c e s s a r y  
c o n d i t io n s  fo r  m y c e l ia l  g ro w th .  M ic ro sc o p ic  e x a m in a t io n s  sh o w ed  in  
a l l  c a s e s  th a t  a  c o a r s e ,  w h i t e ,  f lu ffy  m y c e l ia l  g ro w th  d e v e lo p e d ,  in  
w h ic h  th e  s tro m a  o f  th e  f ru i t in g  s t a g e  b e g a n  to  form in  10 to  18 d a y s .
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In most of the  cu ltu res  there  w as  a s ligh t darkening of the  ae r ia l  
m ycelium .
Table 3 .  Average diam eters of colony growth of Cytospora in  p la te  
cu ltu res  on different m edia, incubated  at 25° to  2 § ° C .
Culture medium
Average colony d iam eter (mm)
' 3rd dav . 4th dav ; 5 th  day 6th dav
Sterile  barley  grains 0 6 16 46
Oatmeal agar 20 .. 42 53 82
Potato dex trose  agar 23 42 63 87
Vegetable ju ic e  agar 22 47 78 87
On vegetab le  ju ic e  agar and on potato  dex trose  agar m edia, the 
fungus made a heavy grow th , covering the  p la te  in  s ix  d a y s . There 
w as an  abundance of ae r ia l  growth, being g rea ter  on the  vegetab le  
ju ic e  agar medium. Numerous pycnid ia  began  to  form in  10 to  12 
d a y s ,  and in  35 to  40 days spores were found in  the  pycn id ia .
On oatm eal agar medium, the growth w as l e s s  abundan t, w ith only 
a l i t t le  a e r ia l  mycelium being p rodu ced . See P la te  I . The fruiting 
s truc tu res  began to  form in  15 to  18 d a y s , and spores were formed in  
40 to  45 days from the  time of p la t in g .
On s te r i le  barley  g ra in s ,  the  growth w as l e s s  abundant and the  
m y ce lia l  weft w ent down among the in te rsp a ce s  of the  g ra in s .  Pycnidia 
began  to  form 3 w eeks after p la ting  and numerous m asses  were produced,
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b e in g  g r e a t e r  in  s i z e  t h a n  o n  th e  o th e r  t h r e e  m ed ia  s t u d i e d .  S p o re s  
w e re  fo u n d  in  s e v e n  to  e ig h t  w e e k s .
G ro w th - te m p e ra tu r e  R e la t io n  S tu d ie s
P o ta to  d e x t r o s e  a g a r  a n d  v e g e t a b l e  j u i c e  a g a r  m ed ia  (a t  pH 5 . 2 ) ,  
w e r e  u s e d  in  s t u d i e s  o f  t e m p e ra tu re  e f f e c t s  o n  t h e  l in e a r  c o lo n y  g row th  
o f  th e  C y to s p o r a  f u n g u s .  The c u l tu r e s  w e re  g ro w n  a t  1 0 ° ,  1 5 ° ,  2 0 ° ,
2 5 ° ,  3 0 ° ,  3 5 ° ,  a n d  4 0 °C  a s  d e s c r i b e d  in  th e  M a te r i a l s  a n d  M e th o d s .
A s e c o n d  e x p e r im e n t  w a s  m ade  to  d e te rm in e  m ore c l o s e l y  th e  op tim um  
te m p e ra tu re  o f  t h e  o r g a n is m .  In  t h i s  t e s t  t h e  c u l t u r e s  w e r e  s u b j e c t e d  
to  2 6 ° ,  2 8 0 , 3 0 ° ,  3 2 ° ,  a n d  3 4 ° C .
In  th e  f i r s t  e x p e r im e n t  th e  op tim um  te m p e r a tu re  for th e  l in e a r  
c o lo n y  g ro w th  o f  C y to s p o r a  w a s  3 0 ° C ,  a n d  fo r  t h e  s e c o n d  e x p e r im e n t  
th e  t e m p e ra tu re  w a s  b e tw e e n  2 8 °  to  3 0 ° C . No g ro w th  w a s  fo u n d  i n  a n y  
o f t h e  c u l tu r e s  a t  10°C  o r  a t  4 0 °C  a t  t h e  e n d  of four d a y s .  The fu n g u s  
d e v e lo p e d  more a b u n d a n t  a e r i a l  m y ce liu m  i n  p l a t e s  c u l tu r e d  o n  v e g e t a b l e  
j u i c e  a g a r  t h a n  o n  p o ta to  d e x t r o s e  a g a r  m ed ium .
In  o rd e r  to  t e s t  th e  v i a b i l i t y  o f  c u l t u r e s  w h ic h  w e r e  s u b j e c t e d  
t o  th e  m axim um  (40 °C ) a n d  m inim um  (10 °C ) t e m p e r a t u r e s ,  o n  t h e  f i f th  
d a y  th e  p l a t e s  w e r e  p l a c e d  i n  a n  in c u b a to r  a t  2 8 °  to  3 0 ° C .  T he  c u l ­
t u r e s  t a k e n  from  t h e  in c u b a to r  a t  4 0 °C  sh o w e d  no  g ro w th  a f t e r  e ig h t  
d a y s ;  h o w e v e r ,  t h e  c u l tu r e s  from  th e  10QC in c u b a to r  g rew  a n d  c o v e re d  
t h e  p l a t e  i n  o n e  w e e k .  R e s u l t s  a re  sh o w n  in  T ^ b le  4 .
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Table 4 .  E ffects  of tem pera tu re  on growth of mycelium of C y tosp o ra  on 
two cu ltu re  m ed ia .
Temperature
Average co lony  d iam ete r  (mm)
2nd dav 3rd dav 4 th  dav
PDA* VTA** PDA VTA PDA VTA
10°C 0 0 0 0 0 0
15°C 0 0 7 8 26 28
2 0°C 5 5 15' 16 30 32
2 5 ° -2 6 °C 12 12 30 32 54 56
28°C 14 15 35 38 65 68
30°C 16 17 36 43 68 71
32°C 13 14 34 40 59 63
3 4 ° -3 5 °C 12 12 24 25 30 31
40°C 0 0 0 0 0 0
*Pota to  d e x tro se  agar medium
**V egetab le  ju ic e  agar  medium
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E ffe c ts  of H v d ro q e n - io n  C o n c e n t r a t io n  on  F ungus G row th
The e f f e c t  o f  th e  h y d ro g e n - io n  c o n c e n t r a t io n  on  th e  c o lo n y  grow th  
w a s  s tu d ie d  on  p o ta to  d e x tro s e  a g a r  and  v e g e ta b le  j u i c e  a g a r  m e d ia ,  
a t  2 5 ° C .  In  th e  f i r s t  ex p e r im en t  th e  fun gus  w a s  a b le  to  grow in  th e  
r a n g e s  of pH from 3 .5  to  8 . 0 .  At th e  n e u tra l  p o in t  th e  g row th  w a s  
s l i g h t ,  a n d  on  th e  a lk a l in e  s i d e ,  th e  grow th  te n d e d  to  be  e v e n  l e s s .
S e e  P la te  II. The maximum grow th  f e l l  b e tw e e n  pH 5 . 0  and  6 . 0 ,  for 
b o th  p o ta to  d e x tro s e  a g a r  an d  v e g e ta b le  j u i c e  a g a r .  O n th e  l a t t e r  
medium  th e  fungu s  p ro d u ce d  more a b u n d a n t  a e r i a l  m y ce liu m . R e su l ts  
a re  g iv e n  in  T ab le  5 .
In  a  s e c o n d  ex p er im e n t  th e  optim um  pH for t h i s  o rg an ism  w a s  
s tu d ie d  more c a r e f u l l y .  E igh t pH r a n g e s  w e re  s e l e c t e d  v a ry in g  from 
4 . 6  to  6 . 0 .  P la t in g s  w e re  m ade in  v e g e ta b le  j u i c e  a g a r  o n ly ,  an d  th e  
in o cu lu m  w a s  p re p a re d  a s  in  th e  p re v io u s  e x p e r im e n t s . R e s u l ts  sh o w ed  
th a t  th e  m ost f a v o ra b le  pH for th e  c o lo n y  grow th  w a s  5 .2  (Table  6 ) .
T h e s e  f in d in g s  d if fe r  from r e s u l t s  re p o r te d  by  L uthra  e t  a l .  (32), 
in  1940 . A ccord ing  to  th e m ,  w h e n  C y to sp o ra  w a s  c u l tu re d  on 
R ic h a rd s '  a g a r  m edium  a t  3 0 ° C ,  th e  maximum c o lo n y  g row th  w a s  a t  
pH 3 . 8 .  At th e  n e u tra l  p o in t ,  th e  grow th w a s  n e g l ig ib le ,  an d  on  th e  
a lk a l in e  s i d e ,  th e  g row th  s to p p e d  a t  pH 7 . 8 .  They m ade th e  pH r e a d ­
in g s  c o lo r im e t r ic a l ly  by C la r k 's  m ethod  r a th e r  th a n  by  an  e l e c t r i c a l  
pH m e te r ,  w h ic h  w a s  u s e d  in  s tu d ie s  re p o r te d  in  t h i s  d i s s e r t a t i o n .
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Table 5 . Effects of the  hydrogen-ion  concen tra tion  on colony d iam eter 
of C ytospora  incub a ted  at 25°C .
Average colony d iam eter (mm) 
C ulture  medium____________ pH_________ 4th_day_____5th day_____6th day
Potato  dex trose  agar 3 .5 16 26 38
Vegetable ju ic e  agar 3 .5 18 . 29 42
Potato dex trose  agar 4 .0 24 51 70
Vegetable ju ic e  agar 4 .0 34 61 72
Potato dex trose  agar 5 .0 47 72 87
V egetable ju ic e  agar 5 .0 39 67 86
Potato dex trose  agar 6 .0 43 67 81
V egetable ju ic e  agar 6 .0 36 63 82
Potato dex trose  agar 7 .0 34 64 78
Vegetable ju ic e  agar 7 .0 35 58 80
Potato  dex trose  agar 8 .0 28 53 67
Vegetable  ju ic e  agar 8 .0 25 47 70
Table 6 . Effect of the  pH on colony growth of C ytospora  grown in  
veg e tab le  ju ic e  agar medium, incuba ted  at 25°C .
pH C ulture   Average colony d iam eter (mm)________
range_______ medium________3rd day_____ 4th day 5th day_____6th day
4 .6 V-8 ju ic e  agar 25 48 70 83
4 .8 It 26 51 73 84
5 .0 ri 29 52 76 85
5 .2 ii 32 53 78 86
5 .4 ii 24 46 67 85
5 .6 <) 23 44 64 83
5 .8 ii 23 43 63 82
6 .0 >■ 21 42 59 80
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E ffe c ts  o f L ight o n  C o lo n y  G row th of th e  F un gus
The e f f e c t s  o f  l ig h t  a n d  d a rk n e s s  on  th e  c o lo n y  g ro w th ,  a s  w e l l  a s  
o n  th e  fo rm atio n  o f  p y c n id ia  w e re  s tu d ie d  b y  c u l tu r in g  th e  fu n g u s  in  
th r e e  m ed ia :  p o ta to  d e x t r o s e  a g a r ,  v e g e t a b l e  j u i c e  a g a r ,  a n d  o a tm e a l  
a g a r .  S ix  P e tr i  d i s h e s  p e r  m edium  w e re  in o c u la te d  a s  d e s c r ib e d  p r e ­
v io u s l y ,  a n d  a l l  t e s t s  w e re  run  a t  2 4 ° C .
O b s e rv a t io n s  m ade th e  f i r s t  w e e k  sh o w e d  th a t  th e  m yce lium  g rew  
more ra p id ly  in  d a rk n e s s  t h a n  in  l ig h t  on  a l l  c u l tu re  m e d ia .  H o w e v e r ,  
c o lo n y  g row th  of c u l tu r e s  p la t e d  on  v e g e t a b l e  j u i c e  a g a r  a n d  p o ta to  
d e x t ro s e  a g a r  c o n s i s t e d  of more a b u n d a n t  m y ce liu m  th a n  o n  o a tm e a l  
a g a r  m ed ium . In  a l l  c a s e s  th e  c u l tu r e s  s u b je c t e d  to  d a r k n e s s  c o v e re d  
th e  p l a t e  m edium  in  s ix  d a y s .  C u l tu r e s  g row n  u n d e r  c o n t in u o u s  i l l u m in a ­
t io n  re q u i r e d  s e v e n  d a y s  to  s p r e a d  o v e r  th e  sa m e  a r e a .  R e s u l ts  of t h i s  
e x p e r im e n t  a re  g iv e n  in  T ab le  7 .
The e x p e r im e n t  w a s  c o n t in u e d  for 10 w e e k s  t o  d e te rm in e  th e  t im e  
of p y c n id ia l  a n d  sp o re  p ro d u c t io n .  The fu n g u s  p ro d u c e d  p y c n id ia  more 
r e a d i ly  in  l ig h t  th a n  in  d a r k n e s s .  F u r th e r ,  th e  num ber of p y c n id ia  w a s  
much l e s s  on  th e  s id e  o f th e  d i s h e s  a w a y  from th e  l ig h t  t h a n  on  th e  
s id e  to w a rd s  l i g h t .  P y c n id ia  w e re  o b s e rv e d  f i r s t  on  p l a t e s  c o n ta in in g  
v e g e t a b l e  j u i c e  a g a r  an d  p o ta to  d e x t r o s e  a g a r ,  a f t e r  10 to  12 d a y s '  
g ro w th .  C u l tu r e s  g row n  on  o a tm e a l  a g a r  m edium  p ro d u c e d  p y c n id ia  
tw o  w e e k s  a f t e r  t im e  o f i n o c u la t i o n .
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Table 7 . E ffects  of l igh t and  d a rk n e ss  on th e  co lony  growth of 
C y to sp o ra ,  in cu b a ted  a t  24°C on th ree  cu ltu re  m ed ia .
C ultu re  medium
Average co lony  d iam ete r  (mm)
4th dav 5th dav 6th dav 7th dav
O atm eal agar* 28 57 77 85
O atm eal agar** 55 66 85
Pota to  d e x tro se  agar* 38 65 84 87
Pota to  dex tro se  agar** 59 81 87
V egetable  ju ic e  agar* 44 66 85 87
V egetable  ju ic e  agar** 52 68 87
* C u ltu re s  grown under th e  con tinuous i llum ina tion  of f lu o resc en t  lamps 
during one w e e k .
* * C u ltu re s  grown under com plete  d a rk n e ss  during one  w e e k .
In  m ost c a s e s ,  c u ltu re s  grown under the  e ffe c ts  of con tinuous 
i l lu m ina tio n  produced  a la rge  number of p y c n id ia ,  bearing  pro tuberant 
b e a k s .  The py cn id ia  v a ried  from 2 to  3 mm in  h e ig h t ,  and from 1 to  2 mm 
in  d iam ete r .  At th e  end of e ig h t  w e ek s  th e  fru iting  s tru c tu re s  exuded  a 
m inute , y e l lo w ish  g lobu le  of c o n id ia  at th e  b e ak  t i p .  M icroscop ic  
exam ina tions  re v e a le d  th a t  th e  co lo r  of th e  co lo n ie s  rem ained  w h i t i s h -  
brown on a l l  th e  m ed ia .  Spores d id  not change  in  s iz e  or c o lo r .
C u ltu res  s u b je c te d  to  d a rk n e ss  for 30 days d id  not produce  pycn id ia  
during th is  p e r io d .  H ow ever, w hen th ey  w ere  p lac ed  under the  e ffe c ts  of 
a co n tinu ous  i l lu m in a tio n ,  fruiting s tru c tu re s  ap p ea red  w ith in  10 to  15
IJ
days . At th e  end  of 10 w e ek s  th e re  w ere  fewer and sm a lle r  py cn id ia  
th an  in  p la te s  under co n tinu ous  i l lu m in a t io n .
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A ttem pts  a t  P rod uc ing  th e  P e r fe c t  S ta g e  in  C y to s p o ra  S a c c h a r i
L abo ra to ry  t e s t s  w e re  m ade (a s  d e s c r ib e d  in  M a te r ia l s  a n d  
M e th o d s ) ,  i n  w h ic h  th e  fu n g u s  w a s  s u b je c te d  to  d if fe re n t  c o n d i t io n s  
o f l ig h t ,  t e m p e r a tu re ,  m o is tu re ,  and  to  v a r io u s  c u l tu re  m ed ia  in  a t te m p ts  
to  in d u c e  th e  p ro d u c t io n  o f th e  p e r fe c t  s t a g e .  S e t s  of th re e  p l a t e s  p e r  
medium  w e re  s u b je c te d  to  th e  e f f e c t s  o f  l ig h t  and  d a rk n e s s  for tw o to  
e ig h t  w e e k s ,  s e p a r a t e l y .  Some c u l tu r e s  w e re  p la c e d  in  m o is t  ch am b ers  
a t  28°C  . O th e r  c u l tu r e s  w e re  k e p t  tw o  w e e k s  in  a  r e f r ig e ra to r  a t  10° 
to  12°C  a n d  th e n  s to re d  on a t a b l e  in  th e  l a b o ra to ry  a t  ab o u t  2 4 °  to  
2 5 ° C .  M ic ro sc o p ic  e x a m in a t io n s  w e re  m ade w e e k ly .
I
No g row th  of C y to s p o ra  w a s  o b ta in e d  in  p l a t e s  c o n ta in in g  th e  
s y n th e t i c  m edium  (norm al and  m o d if ied  c o n c e n t r a t io n  fo rm u la ) . The 
fu n g u s  grew  in  th e  s e t s  c o n ta in in g  th e  o th e r  s e v e n  m e d ia .  T here  w e re  
som e c u l tu r e s  th a t  p ro d u c e d  p y c n id ia  f a s t e r  th a n  o t h e r s , b u t  a l l  a t te m p ts  
a t  p ro d u c in g  th e  p e r fe c t  s t a g e  of th e  fu ng us  w e re  n e g a t i v e .
O th e r  t e s t s  w e re  m ade u n d e r  la b o ra to ry  a n d  f ie ld  c o n d i t io n s  in  
w h ic h  d i s e a s e d  s t a lk s  w i th  a b u n d a n t  p y c n id ia  w e re  s to re d  in  th e  
g re e n h o u s e  a t  ab o u t  18° to  20°C  during  th e  w in te r  m o n th s .  E x am in a ­
t io n s  o f t h e s e  s t a l k s  w e re  m ade from Ja n u a ry  to  M a rc h ,  1963 to  d e t e r ­
m ine  w h e th e r  o r not th e  fun gus  p ro d u c e d  th e  p e r f e c t  s t a g e .  T h is  w a s  
d o n e  by  m aking  h a n d  s e c t i o n s  o f th e  d i s e a s e d  t i s s u e s  a n d  by  m aking  
m ic ro s c o p ic  o b s e r v a t io n s  of p y c n id ia .  H o w ev e r ,  e x a m in a t io n s  
sh o w ed  th a t  on ly  th e  im p e r fe c t  or c o n id ia l  s t a g e  w a s  p r e s e n t .  (P la te  V II).
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D ise ased  lea f  sh ea th s  and stem s of re fuse  m aterial which had 
been  left in  the  field  w ere  co llec ted  in  March and April, 1963 for e x ­
am inations of the  fruiting s tru c tu re s .  P ieces  of t i s s u e s  were taken  to 
th e  laboratory and p laced  in  moist cham bers . Five to eight days la te r ,  
s tud ies  were made by crushing the pycnidia on s l ides  and examining 
under the  m icroscope. A lso, fruiting s truc tu res  from the in fec ted  stems 
were hand se c t io n ed . No signs of the perfect s tag e  were found.
O bservations were made a lso  on dead shoots which were k illed  by 
the  d is e a s e  in  the summer of 1962, and co llec ted  at the  end of November 
and kept in  the  laboratory at about 22° to  25°C during the  w in te r .
P ieces  of th is  m aterial bearing pycnidia  were kept in  a refrigerator 
at 10° to  12°C . In M arch, 1963 m ateria ls  stored  in  the  laboratory  
and in  the  g reenhouse  were s te r i l iz e d  with a 1:1000 so lu tion  of mercury 
b ichloride  and p la ted  on potato  dex trose  agar . Growth w as obtained  
in  every c a se  showing th a t  the  fungus rem ained v iab le  in dead  p lant 
m aterial under adverse  con d it io ns . However, no s ign  of the  perfect 
s tag e  w as found.
Soil Inocula tion  S tudies
Studies were made in  the greenhouse  to  determine if  shoot in ­
fec tion  occurs from an inoculum co nsis ting  of C ytospora  d ise a se d  
shea th s  and fungus inoculum growing on s te r i le  barley  grains in  the 
so i l .
In the  f irs t  experim ent, h ea lthy , stripped seed  p ieces  of
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C . P .  5 2 -6 8  a n d  N . C o .  310 v a r i e t i e s  w e re  p la n te d  in  a  s o i l  c o n ta in in g  
l e a f  s h e a t h s  w i th  a b u n d a n t  p y c n id ia .  D i s e a s e d ,  s t r ip p e d  s e e d  p i e c e s  
of th e  sa m e  v a r i e t i e s  w e re  p la n te d  in  a  s t e r i l e  s o i l ,  w i th o u t  th e  i n ­
o c u lu m . U pon th e  a p p e a ra n c e  of in f e c t io n  a b o v e  th e  s u r f a c e  o f  th e  
g ro u n d ,  i s o l a t i o n s  w e re  m ade to  v e r i fy  th e  p r e s e n c e  o f  t h e  fu n g u s .  
P y c n id ia  b e c a m e  a p p a re n t  in  som e  s h o o t s  a b o u t  2 m onths  a f te r  p l a n t ­
in g ,  b u t  th e r e  w e re  r e l a t i v e ly  few  p la n t s  sh o w in g  t h e s e  f ru i t in g  
s t r u c t u r e s .
S tu d ie s  w e re  m ade to  d e te rm in e  w h e th e r  o r n o t  th e  fu n g u s  w a s  
a b le  to  g a in  e n t r a n c e  th ro u g h  th e  s e e d  p i e c e .  F iv e  m on ths  a f te r  p l a n t ­
ing  , th e  s in g le  e y e  s e e d  p i e c e s  w e re  dug a n d  t a k e n  to  th e  l a b o ra to ry  
for i s o l a t i o n  o f  th e  f u n g u s .  By p la t in g  th e  l e a f  s c a r s ,  bud  s c a l e s ,  
ro o ts  a n d  in te r n o d a l  t i s s u e s  th e  p e r c e n ta g e s  of in f e c t io n  w e re  d e t e r ­
m in e d .  R e s u l ts  a re  g iv e n  in  T ab le  8 .  H e a l th y  s e e d  p i e c e s ,  p l a n t e d  
in  a n  in o c u la t e d  s o i l  (c o n ta in in g  t r a s h  w ith  p y c n id ia ) ,  g a v e  1 1 .5  p e r  
c e n t  in f e c t io n  fo r  N . C o .  310 and  1 2 .7  p e r  c e n t  for v a r ie ty  C . P .  5 2 - 6 8 .  
From d i s e a s e d  s e e d  p i e c e s  g ro w n  in  a  s t e r i l e  s o i l  (w ithou t in o c u lu m ) , 
N . C o .  310 a n d  C . P .  5 2 -6 8  g a v e  12 .3  p e r  c e n t  an d  2 1 .1  p e r  c e n t  i n ­
f e c t io n ,  r e s p e c t i v e l y .  E x p e r im e n ts  c o n d u c te d  u n d e r  f i e ld  c o n d i t io n s  
h a d  sh o w n  a l s o  t h a t  C . P .  5 2 -6 8  w a s  more s u s c e p t ib l e  to  C y to s p o ra  
d i s e a s e  t h a n  w a s  N . C o .  3 1 0 .
T ab le  9 g iv e s  th e  r e s u l t s  from i s o l a t i o n s  m ade from l e a f  s c a r s , 
bud  S c a l e s ,  r o o t s ,  a n d  in te rn o d a l  t i s s u e s  from th e  s in g le  e y e  s e e d
Table 8 . Iso la tio n s  of C ytospora  from sugarcane  seed  p ieces  p lanted  in  an  ino cu la ted  so i l .
Number of cu ltu res  made from: Total
Leaf Bud Root In ternodal no. of Giving the  Fungas
Variety and treatm ent sca rs sc a le s t i s s u e s t i s s u e s iso la t io n s Number %
N .C o .  310 C heck , d i s e a s e - f re e 18 16 21 15 70 0 0 .0
C .P .  5 2-68 C h eck , d is e a s e - f re e 36 22 39 30 127 0 0 .0
N .C o .  310 H ealthy , plus trash 67 73 112 60 312 36 11.5
C .P .  52-68 H ealthy , p lus trash 42 52 75 35 204 26 12.7
N .C o .  310 D ise ased  in  s te r i le  soil 63 66 98 65 292 36 12.3
C .P .  52-68 D ise ased  in  s te r ile  so il 42 42 98 55 237 50 21 .1
T otals  268 271 443 260 1242 148
Table 9 . Iso la tio n s  of C ytospora  from le a f  s c a r s ,  bud s c a l e s ,  ro o ts ,  and in te rnodal t i s s u e s  of
in ocu la ted  sugar cane seed  p ie c e s  from N .C o .  310 and C . P .  5 2 -6 8 .
Leaf scars Bud s c a le s ____ Root tissues Internodal tissues
Tissues Isolations Tissues Isolations Tissues Isolations Tissues Isolations
_________ .  plated .No. . %. plated No... % plated No. % plated No. . %
N.Co. 310 Healthy,
plus trash 67 0 0.0 73 0 0 .0 112 8 7.1 60 28 46.4
C.P. 52-68 Healthy,
plus trash 42 0 0.0 52 4 7.5 75 17 22.6 35 5 14.3
N.Co. 310 Diseased,
in sterile soil 63 0 0.0 66 0 0.0 98 18 18.3 65 18 27.7
C.P. 52-68 Diseased,
in sterile soil 42______1 2.4___ 42_____ 0 0.0 98 9 9.2 55 40 72.7
Total for both treatments 214 1 0.4 233 4 1.7 383 52 13.6 215 91 42 .6
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pieces of N .Co. 310 and C .P .  52-68. The recovery of the fungus was 
higher from the roots and internodal t is sues  than from the leaf scars and 
bud sc a le s .  Seed piece checks were never found to be infected, and 
plating of the healthy t is sues  resulted only in some cultures of Fusarium.
In the second experiment, inoculum consisted of a pure culture 
grown on sterilized barley grains. This was placed around the seed 
p ieces at time of planting. Healthy seed pieces from five varieties 
were planted in pots containing sterilized so il .  Six weeks later, the 
seed pieces were dug and taken to the laboratory for isolations of the 
fungus. Results of this experiment are given in Table 10.
Isolations were made from the leaf sca rs ,  bud sc a le s ,  roots and 
internodal t is su es  from the five varieties studied. From 647 t is sues  
plated, 85 or 13.1 per cent, gave the organism. This represented 
59.3 per cent from internal tissues; 1.3 per cent from root t is su e s ,  
and 5 .1 per cent from bud s c a le s , None was recovered from the leaf 
s c a r s . See Table 11.
Inoculation of Greenhouse Shoots and Field Cane
Experiments were conducted to determine the pathogenicity of 
the fungus, on both field and greenhouse-grown plants. An experi­
ment was made on standing cane during the summer of 1962, using 
seven v a r ie t ie s . Healthy stubble plants of four to six feet in height 
were inoculated in the field. Inoculation was made by making a hole 
in the stalk in which a spore suspension on a cotton plug was inserted.
Table 10. Recovery of Cytospora from sugar cane seed pieces from five varieties grown in an 
inoculated soil.
Variety 
(seed pieces)
Number of cultures made from:
Leaf Bud Root Internodal 
scars scales tissues tissues
Total 
no. of 
isolations
Givinq the fungus 
No. %
C.P. 55-30 24 42 49 25 140 11. 7.8
Co. 290 28 30 34 25 117 10 8.5
C.P. 57-98 30 30 49 -25 • 134 20 14.9
C.P. 36-105 30 24 49 25 128 21 16.4
L. 56-25 24 30 49 25 128 23 17.9
Totals 136 156 230 125 647 85 13.1
to
Table 11. Recovery of C ytospora  from lea f  s c a r s ,  bud s c a l e s ,  roots and in ternodal t i s s u e s  of inocu la ted  
sugar cane  seed  p ieces  from five v a r i e t i e s .
Leaf scars______  Bud sc a le s   Root t i s s u e s   In ternodal t i s s u e s
T issu es  Iso la tio ns  T issu es  Iso la tions  T issues  Iso la tion s  T issues  Iso la tion s
Variety p la ted No. % plated No. % plated No. % plated No. %
C o. 290 28 0 0 .0 30 0 0 .0 34 0 0 .0 25 10 4 0 .0
C .P .  55-30 24 0 0 .0 42 0 0 .0 49 0 0 .0 25 11 4 4 .0
L. 55-25 24 0 0 .0 30 6 2 0 .0 49 3 6 .1 25 14 5 6 .0
C .P .  57-98 30 0 0 .0 30 2 6 .6 49 0 0 .0 25 18 7 2 .0
C .P .  36-105 30 0 0 .0 24 0 0 .0 49 0 0 .0 25 21 8 4 .0
Totals 136 0 0 .0 156 8 5 .1 230 3 1.3 125 74 5 9 .3
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On u n in ju re d  p l a n t s ,  c o t to n  p i e c e s  c o n ta in in g  in o c u lu m , w e re  p la c e d  
in  th re e  p a r t s  of th e  s t a lk  b e tw e e n  th e  l e a f  s h e a th  an d  th e  s te m  r in d .  
N o n in o c u la te d  c h e c k s  w e re  k e p t .
R edden ing  sym ptom s a p p e a re d  on  th e  s h e a th s  in  th e  a r e a s  w h e re  
in ocu lu m  w a s  p l a c e d .  Red s p o ts  a p p e a re d  tw o  to  th re e  w e e k s  a f te r  
i n o c u la t io n .  At th e  end  o f  e ig h t  w e e k s ,  th e  red  c o lo r  had  t r a v e le d  
up th e  l e a f  s h e a t h s .  R e su l ts  of th i s  ex p e r im en t  a re  g iv e n  in  T ab le  12. 
Of th e  72 p la n ts  in o c u la t e d ,  66 b e c a m e  d i s e a s e d ,  or 9 1 .6  p e r  c e n t  
in f e c t io n  for th e  s e v e n  v a r i e t i e s  t e s t e d .  H o w ev e r ,  t e n  p la n t s  on ly  
h a d  p ro d u ce d  p y c n id ia .  tw o  m onths a f te r  in o c u la t io n .  The e a r ly  
g row ing  s e a s o n  w a s  c o o l  an d  d ry ,  an d  p la n t s  g rew  v e ry  s lo w ly  u n t i l  
Ju n e ,  1962 . The ra in y  s e a s o n  w a s  l im i te d  u n t i l  m id -su m m er w h ic h  
may h a v e  a c c o u n te d  for so  l i t t l e  p ro d u c t io n  of p y c n id i a .
W h e n  a f f e c te d  s t a l k s  w e re  s p l i t  in  S e p te m b e r ,  th e  in te r n a l  
t i s s u e s ,  from th e  in o c u la te d  in te r n o d e s ,  sh o w ed  re d  p a tc h e s  w ith  
som e re d  d i s c o lo r a t io n  a t  t h e  n o d e s .  This w a s  a l s o  t ru e  for s t a lk s  
in o c u la te d  in  J u ly ,  by  th e  cork  b o re r  p ro c e d u re .
S hoo t in o c u la t io n s  w e re  m ade in  th e  g re e n h o u s e  during  th e  
w in te r  s e a s o n .  H e a l th y  p la n ts  of t h e  fo llow ing  v a r i e t i e s  w e re  u se d :  
C . P .  4 4 - 1 0 1 ,  C . P .  5 2 - 6 8 ,  C . P .  5 5 - 3 0 ,  an d  C . P .  5 8 - 2 .  P la n ts  
w e re  four w e e k s  o ld  w h e n  in o c u la te d .  M ethods, of in o c u la t io n  w e re  
th e  s a m e .a s  d e s c r ib e d  for th e  f ie ld  e x p e r im e n t .
I n fe c t io n  of in o c u la te d  p la n t s  w a s  e v id e n t  a f te r  tw o  w e e k s .  
Sym ptom s w e re  s im ila r  to  t h o s e  o b s e rv e d  in  th e  f i e ld ,  b u t  no
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Table 12. R esu lts  of C ytospora  inocu la tions  on s tand ing  can e  grown 
in  the  f ie ld .  (July to Septem ber, 1962)
N o . of P lan ts  a ffec ted  by the  fungus 
p lan ts  Reddening Bearing Total %
Variety and trea tm ent in o c . lea f  shea th s pycnid ia affec ted i n f e c .
C .P . 36 -105 , Check 6 0 0 0 0 .0
C .P . 3 6 -1 0 5 , Injured 6 4 0 4 6 6 .6
C .P . 3 6 -1 0 5 , Uninjured 6 6 0 6 100.0
C .P . 44-101, C heck 7 0 0 0 0 .0
C .P . 4 4 -1 0 1 , In jured 7 6 0 6 8 5 .7
C .P . 4 4 -1 0 1 , Uninjured 7 6 0 6 85 .7
C .P . 4 7 -1 9 3 , Check 1 . 0 0 0 0 .0
C .P . 4 7 -1 9 3 , In jured 1 1 0 1 100 .0
C .P . 4 7 -1 9 3 , Uninjured 1 1 0 1 100.0
C .P . 4 8 -1 0 3 , Check 1 0 0 0 0 .0
C .P . 4 8 -1 0 3 , In jured 1 1 0 1 100.0
C .P . 4 8 -10 3 , Uninjured 1 1 1 1 100.0
C .P . 5 2 -6 8 , Check 7 0 0 0 • 0 .0
C .P . 5 2 -6 8 , In jured 7 7 1 7 100.0
C .P . 5 2 -6 8 , Uninjured 7 7 3 7 100 .0
C .P . 5 3 -1 ,  C heck 7 0 0 0 0 .0
C .P . 5 3 -1 ,  In jured 7 6 0 6 85 .7
C .P . 5 3 -1 ,  Uninjured 7 7 2 7 100.0
N .C o . 310, Check 7 0 0 0 0 .0
N .C o . 310, Injured 7 6 1 6 85 -.-7
N .C o . 310, Uninjured 7 7 2 7 100 .0
Totals 72 66 10 66 91 .6
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p y c n id ia  w e re  p ro d u c e d  u n t i l  a f t e r  t h r e e  m on ths  . E igh t  s h o o t s  sh o w e d  
s e v e r e  i n f e c t i o n ,  th e  l e a f  s h e a t h s  b e co m in g  d r i e d ,  w i th  d e a th  of p la n t s  
a f t e r  four m on ths  ( P l a t e s . I l l  an d  IV). At th e  c o n c lu s io n  of t h e  e x p e r i ­
m e n t ,  o f  21 i n o c u la t e d  p la n t s  13 w e re  s t i l l  l i v in g .  G ro w th  h a d  b e e n  
v e ry  p o o r  a s  c o m p a re d  w ith  c h e c k s  (T able  13). T here  w a s  a  h ig h e r  
p e r c e n ta g e  of d i s e a s e d  p l a n t s  i n  t h e  g r e e n h o u s e  t h a n  u n d e r  f i e ld  
c o n d i t i o n s .  The s a m e  i s  t ru e  for p l a n t s  w h ic h  p ro d u c e d  p y c n id i a .
In o c u la t io n s  o f  young  s h o o ts  a n d  l a rg e r  p l a n t s  w i th o u t  in ju ry  
g a v e  100 p e r  c e n t  i n f e c t i o n .  P la n ts  sh o w e d  sym ptom s s o o n e r  th a n  
w h e n  th e y  w e re  in ju r e d  i n  i n o c u l a t i o n .  A ls o ,  p y c n id ia  w e re  p ro d u c e d  
in  g r e a t e r  a b u n d a n c e  w h e n  p la n t s  w e re  i n o c u la t e d  b a c k  of l e a f  s h e a th s  
w i th o u t  in ju ry  (T able  14).
I n o c u la t io n  of S u g a r  C a n e  S e e d  P ie c e s
H e a l th y ,  s t r ip p e d  s t a lk s  o f  C . P .  4 4 -1 0 1  w e re  i n o c u la t e d  w i th  
s p o re  s u s p e n s io n s  of C y to s p o r a  s a c c h a r i  an d  p la n te d  in  t h e  f i e ld  in  
N o v e m b e r ,  1 962 . In  M a rc h ,  1 9 6 3 , th e  s t a lk s  w e re  dug a n d  t a k e n  to  
th e  l a b o ra to ry  for r e c o v e ry  of th e  f u n g u s .  I n o c u la te d  c a n e s  w e re  c u t  
in to  s in g le  e y e  s e e d  p i e c e s  for s e p a r a t e  i s o l a t i o n s  a n d  p i e c e s  o f  th e  
in te rn o d a l  t i s s u e s  (2 to  4 mm d e e p  from t h e  r in d ) ,  w e re  p l a t e d .  R e s u l ts  
o f t h i s  e x p e r im e n t  a r e  g iv e n  in  T ab le  15 .
R ecov ery  o f C y to s p o r a  w a s  m ade  from 114 of 128 in te r n a l  t i s s u e s  
c u l tu r e d .  T h is  r e p r e s e n te d  8 9 .0 6  p e r  c e n t  r e c o v e r y .  O n ly  3 .6 3  p e r  
p e r  c e n t  r e c o v e r y  w a s  m ade  from 193. i s o l a t i o n s  from n o n in o c u la te d
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Table 13. Results of Cytospora inoculations on sugar cane shoots grown 
in the  greenhouse. {Winter seaso n , 1962-1963)
No. of 
p lants 
in o c .
Plants affected bv the funqus 
Reddening Bearing Total 
leaf  sheaths pycnidia affected
%
in fe c .
C . P . 44-101, Check 2 0 0 0 0.0
C . P . 44-101, Injured 2 2 0 2 100.0
C . P . 44-101, Uninj. (1) 4 4 4 4 . 100.0
G . P . 52-68 , Check 2 0 0 0 0 .0
C . P . 52-68 , Injured (2) 2 2 0 2 100.0
C . P . 52-68 , Uninj. (3) 2 2 1 2 100.0
C . P . 55-30, Check 2 0 0 0 0.0
C . P . 55-30 , Injured (4) 2 2 0 2 100.0
C . P . 55-30 , Uninj. (5) 3 3 2 3 100.0
C . P . 5 8 -2 , Check 2 0 0 0 0 ,0
C .P .5 8 - 2 , Injured 2 2 0 2 100.0
C .P .5 8 -2  , U n in j. 4 4 3 4 100.0
Totals 21 21 10 21 100.0
(1) Two plants dead three months after inoculation.
(2) One plant dead three months after inoculation .
(3) One plant dead three months after inoculation .
(4) One plant dead three  months after inoculation.
(5) Three plants dead three months after inoculation .
Table 14. Summary of results of inoculations of plants with Cytospora.
Method of inoculation
No. of 
plants 
inoculated
No. of 
affected 
plants
% infection 
of plants 
inoculated
No. plants 
producing 
pycnidia
% plants 
producing 
pycnidia
Injured, standing cane 42 36 85.7 3 7 .1
Injured, young shoot 8 8 100.0 0 0.0
Totals 50 44 80.0 3 6 .0
Uninjured, standing cane 30 30 - 1 0 0 . 0 7 23.3
Uninjured, young shoot 13 13 100.0 10 76.9
Totals 43 43 100.0 17 39.5
01on
56
internodes of th e  same s t a lk . No recovery w as made from c h e c k s .
W hen seed  p ieces  were sp l i t ,  only sca tte red  portions of the  in ternodal 
t i s s u e s  showed reddening near the  point of inocu la tion . Such t i s s u e s  
were not severe ly  ro tted  as  occurs in  the  red rot d i s e a s e ,  caused  by 
Colletotrichum  falcatum .
Table 15. Recovery of Cytospora from inoculated  seed  p ieces  of
C .P .  44 -101 , p lan ted  in  the  f ie ld . 
M arch, 1963).
(November , 1962 to
Sources of t i s s u e Number of Fungus recovery
iso la t ions p ieces  cultured Number Per cent
Check in ternodes 48 0 0 .00
Uninoculated in ternodes 193 7 3.63
Inocula ted  in ternodes 128 114 89 .06
Totals 369 121
Inoculation  of P lants  other than  Sugar Cane
In search  of other p o ss ib le  ho s t  p lan ts for Cytospora s a c c h a r i , 
corn, sorghum, and Johnson g rass  p lan ts  were grown in pots in  the 
g reenhouse  and were inocu la ted  with a spore su sp en s io n .  Some red 
symptoms appeared  on Johnson g rass  and on sorghum lea f  sheaths 
four w eeks after inocu la tion . However, the  fungus w as not recovered 
one month la te r  when p ieces  of t i s s u e s  were p la ted  in  the  laboratory . 
No symptoms of Cytospora developed on inoculated  corn p la n ts .
V a r ie ta l  R e a c t io n  o f  S e e d  C a n e  to  C y to s p o ra  D i s e a s e
I s o l a t i o n s  w e re  m ade from th e  l e a f  s h e a t h s ,  l e a f  s c a r s ,  bud 
s c a l e s ,  a n d  in te rn o d a l  t i s s u e s  o f  s e e d  p i e c e s  o f v a r i e t i e s :  C . P .  
2 9 - 1 1 6 ,  C . P .  3 6 - 1 0 5 ,  C . P .  4 3 - 4 7 ,  C . P .  4 4 - 1 0 1 ,  C . P .  4 8 - 1 0 3 ,
C . P .  5 2 - 6 8 ,  an d  N .C o .  3 1 0 . The s e e d  p i e c e s  w e re  p la n te d  in  th e  
f a l l ,  1962 . In  M a rc h ,  1963 , s e e d  p i e c e s  w e re  d u g ,  t a k e n  to  th e  
l a b o r a to r y ,  a n d  s t e r i l i z e d  for t e n  m in u te s  in  a  s o lu t io n  of 1 :1000 
m ercury  b ic h lo r id e  in  5 0 p e r  c e n t  e th y l  a l c o h o l ,  fo l lo w ed  by  im m e rs io n  
in  a s a tu r a t e d  s o lu t io n  of c a lc iu m  h y p o c h lo r i te .  P la t in g s  w e re  m ade on  
o a tm e a l  a g a r  a n d  p o ta to  d e x t ro s e  a g a r .  The r e s u l t s  a re  su m m arize d  
in  T ab le  16 .
C y to s p o ra  w a s  i s o l a t e d  from th e  l e a f  s h e a t h s ,  l e a f  s c a r s ,  bud  
s c a l e s ,  a n d  in te rn o d a l  t i s s u e ,  s e e d  p i e c e s  o f  th e  s e v e n  v a r i e t i e s  
s t u d i e d .  The r e s u l t s  sh o w ed  th a t  th e  fu n gus  o c c u r re d  more f re q u e n t ly  
in  th e  l e a f  s h e a th s  t h a n  in  th e  l e a f  s c a r s ,  bud  s c a l e s ,  a n d  in te rn o d a l  
t i s s u e s .  The a v e ra g e  p e r c e n ta g e s  of in f e c t io n  o b ta in e d  from t h e s e  
four t i s s u e s  from th e  s e v e n  v a r i e t i e s  s tu d ie d  w e re :  3 9 .9 6 ,  2 3 .6 5  , 
1 9 .4 5 ,  an d  1 6 .6 8 ,  r e s p e c t iv e ly .
A h ig h  in f e c t io n  of 5 5 .1 3  p e r  c e n t  o c c u r re d  on  th e  s h e a t h s  from 
C . P .  5 2 - 6 8 ,  a n d  a low  of 2 0 .0 0  w a s  r e c o v e re d  in  t h e  sa m e  t i s s u e s  
from C . P .  4 3 - 4 7 .  From bud  s c a l e s  of N .C o .  3 1 0 , 3 4 .6 1  p e r  c e n t  
r e c o v e ry  w a s  m a d e ,  an d  o n ly  2 .6 6  p e r  c e n t  in f e c t io n  o c c u r re d  in  
C . P .  4 3 - 4 7 .  The fu n g u s  w a s  re c o v e re d  from 3 3 .7 5  p e r  c e n t  on th e
Table 16. Recovery of C ytospora  from different t i s s u e s  of d is e a s e d  seed  p ie c e s  of se v en  v a r ie t ie s  p lanted  
in  the  f ie ld .
Leaf shea ths   Leaf sc a rs______ Bud s c a le s  In ternodal t i s s u e s
No. Giving fungus No. Giving fungus No. G iving fungus No. G iving fungus
Variety p iec es Mb. % p ieces No. % p ieces No. % p iec es No. %
C .P .  36-105 80 25 31.25 78 17 21.79 77 10 12.98 131 8 6 .1 0
C .P .  44-101 80 37 46.25 80 10 12.50 80 5 6.25 105 16 15.23
C .P .  43-47 80 16 2 0 .00 80 20 25 .0 0 75 2 2 .66 112 36 32 .14
N .C o .  310 80 29 36.25 80 20 2 5 .00 78 27 34.61 113 9 7 .96
C .P .  52-68 78 43 55.13 80 19 23 .75 80 20 25 .00 138 12 8 .6 9
C .P .  29-116 80 38 47 .50 80 19 23.75 80 19 23.75 112 20 17.85
C .P .  48-103 80 35 43.75 80 27 3 3 .7 5 80 24 30.00 .1 2 2 38 31 .14
Totals 558 223 39.96 558 132 23.65 550 107 19.45 833 139 16.68
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l e a f  s c a r s  of C . P .  4 8 - 1 0 3 ,  a n d  from 1 2 .5 0  p e r  c e n t  in  t h e  sa m e  t i s s u e s  
o f  C . P .  4 4 - 1 0 1 .  The h ig h e s t  r e c o v e ry  from in te rn o d a l  t i s s u e s  w a s  
32 .1 4  p e r  c e n t  from C . P .  4 3 -4 7  , a n d  th e  l o w e s t  w a s  6 .1 0  p e r  c e n t  
from C . P .  3 6 -1 0 5  .
A no ther i n t e r e s t i n g  f a c t  w a s  th a t  th e  s e e d  p i e c e s  from a l l  v a r i e t i e s  
w h ic h  g a v e  a  h ig h e r  p e rc e n ta g e  o f C y to s p o ra  re c o v e ry  from l e a f  s h e a t h s ,  
a l s o  g a v e  a  h ig h e r  p e rc e n ta g e  from bud  s c a l e s . T ab le  17 g iv e s  th e  
t o t a l  num ber of t i s s u e  i s o l a t i o n s  from th e  s e v e n  v a r i e t i e s  in  th e  e x p e r i ­
m e n t .  A t o t a l  of 2 ,4 4 9  c u l tu r e s  w a s  m ade  from th e  l e a f  s h e a t h s ,  l e a f  
s c a r s ,  b u d  s c a l e s ,  a n d  in te rn o d a l  t i s s u e s .  From t h i s  num ber th e r e  
w a s  a  C y s to s p o r a  r e c o v e ry  of 2 4 .0 4  p e r  c e n t .  The h ig h e s t  p e r  c e n t  
r e c o v e r y ,  3 4 . 2 5 ,  w a s  from C . P .  4 8 - 1 0 3 .  The lo w e s t  r e c o v e r y ,  1 6 .3 9  
p e r  c e n t ,  w a s  from C . P .  3 6 - 1 0 5 .
O n April 2 0 ,  1963 , s h o o ts  of v a r i e t i e s  C . P .  2 9 - 1 1 6 ,  C . P .
4 4 - 1 0 1 ,  a n d  N . C o .  310 from th e  sa m e  d i s e a s e d  s e e d  p i e c e s  w e re  
d u g ,  a n d  th e  ro o ts  c u l tu r e d .  T he o b je c t  w a s  to  d e te rm in e  w h e th e r  
or no t  th e  fu n g u s  o c c u r re d  in  ro o ts  o f  y o u n g  p l a n t s .  R e s u l ts  a re  s u m ­
m a r iz e d  in  T ab le  1 8 . C y to s p o ra  w a s  r e c o v e re d  from o n ly  13 o f  t h e  27 0 
i s o l a t i o n s  m a d e ,  o r from 4 .8  p e r  c e n t .
O c c u r re n c e  of th e  C y to s p o r a  D i s e a s e  u n d e r  F ie ld  C o n d i t io n s
O b s e r v a t io n s  w e re  m ade in  th e  y e a r s  1962 a n d  1963 on  th e  m ost  
im p o r tan t  c o m m e rc ia l  a n d  u n r e l e a s e d  v a r i e t i e s  b e in g  g ro w n  a t  th e  
L o u is ia n a  A g r ic u l tu ra l  E xperim en t S t a t i o n .
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Table 17. Com parative to ta l  recovery of C ytospora  from seed  p ie c e s  of 
sev en  v a r ie t ie s  p lan ted  in  th e  f ie ld .
No. cu ltu res  made from________
Leaf Leaf Bud In ternodal Total Giving fungus
Variety shea th sc a r sc a le t i s s u e s cu ltu res No. %
C .P .  36-105 80 78 77 131 366 60 16.39
C . P .  44-101 80 80 80 105 345 68 19.71
C .P .  43-47 80 80 75 112 347 74 21.32
N .C o .  310 80 80 78 113 351 85 24 .21
C .P .  52-68 78 80 80 138 376 94 2 5 .00
C . P .  29-116 80 80 80 112 352 96 27.27
C .P .  48-103 80 80 80 122 362 124 34.25
Totals 558 558 550 833 2499 601 24 .04
Table 18. C ytospora  i so la t io n s  from roots of shoots  grown from d ise a s e d  
se e d  p i e c e s .
Root t i s s u e s  C ytospora  Per cent
Variety____________________ plated_____________iso la t io n s_________infec tion
C .P .  29-116 90 2
N .C o .  310 90 3
C .P .  44-101_________________ 90_______________  8
Totals  270 13
2 . 2
3.3.
8 . 8
4 .8
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C o u n ts  o f  d i s e a s e d  p la n t s  w e re  m ade in  p la n t  a n d  f i r s t  a n d  s e c o n d  
s tu b b le  c r o p s .  In  a  num ber o f  v a r i e t i e s , d i s e a s e d  s h o o ts  w e re  t a g g e d ,  
a n d  c a r e fu l  e x a m in a t io n s  w e re  m ade th ro u g h o u t  th e  g row ing  s e a s o n .
In  1962 c o u n t in g s  w e re  m ade in  p la n t  c a n e  of t h e  fo llow ing  
v a r i e t i e s :  C . P .  4 4 - 1 0 1 ,  C . P .  4 8 - 1 0 3 ,  C . P .  5 2 - 6 8 ,  N . C o .  3 1 0 ,
C . P .  5 5 - 3 0 ,  C . P .  5 7 - 9 8 ,  and  L. 5 6 - 2 5 .  F i r s t  r e a d in g s  w e re  m ade in  
J u n e ,  b u t  l i t t l e  d i s e a s e  w a s  fo u n d .  S e c o n d  r e a d in g s  m ade in  A u g u s t ,  
sh o w ed  a  g re a t  num ber of d i s e a s e d  p l a n t s . t h a n  w e re  fo und  i n  J u n e .  
N e v e r t h e l e s s ,  a t  th e  end  o f  S e p tem b er  th e  h ig h e s t  in f e c t io n  w a s  on ly  
2 .03  p e r  c e n t  for C .P . 5 2 -6 8  a n d  th e  lo w e s t  w a s  0 .2 2  p e r  c e n t  in  
C . P .  5 7 - 9 8 .  An a v e ra g e  in f e c t io n  o f  1 .1 4  p e r  c e n t  w a s  c a l c u l a t e d  
from a  t o t a l  o f  1 5 ,2 3 3  p la n t s  i n  a l l  v a r i e t i e s  s t u d i e d .  R e s u l ts  a re  
g iv e n  in  T ab le  19 .
. In  th e  f i r s t  s tu b b le  c a n e ,  d i s e a s e d  s h o o ts  from s i x  v a r i e t i e s  w e re  
t a g g e d  o n  June 2 9 ,  an d  a c lo s e  e x a m in a t io n  of t h e s e  p la n t s  s h o w e d ,  
f iv e  w e e k s  l a t e r ,  t h a t  th e  in f e c t io n  h a d  b e e n  in c r e a s in g  in  a l l  th e  
v a r i e t i e s .  The d i s e a s e  sym ptom s w e re  more a p p a re n t  an d  a l s o  som e 
s h o o ts  h a d  d i e d .  At th e  e n d  of S e p te m b e r ,  th e  t o t a l  num ber of d e a d  
s h o o t s ,  due  to  C y to s p o r a ,  w a s  65 in  th e  s ix  v a r i e t i e s  t a g g e d .  C . P .  
4 8 -1 0 3  w a s  th e  m ost s e v e r e ly  a f f e c te d  v a r i e ty .  R e s u l ts  of t h i s  e x ­
p e rim en t a re  sh o w n  in  T ab le  2 0 .  T here  w a s  a lw a y s  m uch more C y to s p o ra  
d i s e a s e  in  f i r s t  s tu b b le  th a n  in  p la n t  c a n e .
A s im i la r  e x p e r im e n t  w a s  m ade in  s ix  c o m m erc ia l  v a r i e t i e s  grow n 
a s  s e c o n d  s tu b b le  c ro p ,  a n d  th e  r e s u l t s  sh o w e d  a l s o  h ig h e r  C y to sp o ra
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Table  19. C y tosp o ra  sh e a th  rot in  s e v e n  v a r ie t i e s  grown a s  p la n t  c a n e .
(Summer, 1962)
D ate  N o . p la n ts  N o. p la n ts  Per cen t
exam ined  Variety___________ exam ined_____ d is e a s e d ______ d is e a s e d
6 /2 3 /6 2 C . P .  57-98 953 0 0 .0 0
9 /3 0 /6 2 C . P .  57-98 1349 3 0 .22
6 /2 3 /6 2 C . P .  55-30 1161 8 0 .6 9
9 /3 0 /6 2 C . P .  5 5 -30 2946 17 0 .58
6 /2 3 /6 2 N .C o .  310 960 9 0 .9 4
9 /3 0 /6 2 N .C o .  310 1715 11 0 .6 4
6 /2 3 /6 2 C . P .  44-101 1149 7 0 .61
9 /3 0 /6 2 C . P .  44-101 1792 21 1.17
6 /2 3 /6 2 L. 56-25 997 6 0 .6 0
9 /3 0 /6 2 L. 56-25 2986 41 1.37
6 /2 3 /6 2 C . P .  48-103 1189 7 0 .5 9
9 /3 0 /6 2 C .P .  48-103 1493 21 1 .4 0
6 /2 3 /6 2 C . P .  52-68 1227 7 0 .5 7
9 /3 0 /6 2 C . P .  52-68 2952 60 2 .0 3
P lan ts  Exam ined on: 
6 /2 3 /6 2 7636 44 0 .58
9 /3 0 /6 2 15233 174 1.14
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T a b le  2 0 .  C y to s p o r a  in  s i x  v a r i e t i e s  g ro w n  a s  f i r s t  s tu b b le  c a n e .
(Sum m er, 1 9 62 ) .
D a te  N a .  p l a n t s  N o .  p l a n t s  T a g g e d  P e r c e n t
e x a m in e d _______ V arie ty _______ e x a m in e d  d i s e a s e d  p l a n t s  d e a d  d i s e a s e d
6 / 2 9 / 6 2 C . P .  3 6 -1 0 5 331 2 0 .6 0
8 / 2 / 6 2 C . P .  3 6 -1 0 5 468 4 1 0 .8 5
6 / 2 9 / 6 2 C . P .  5 5 - 3 0 831 5 0 .7 2
8 / 2 / 6 2 C . P .  5 5 -3 0 920 13 2 1 .4 4
6 / 2 9 / 6 2 C . P .  4 4 -1 5 5 701 7 1 .0 0
8 / 2 / 6 2 C . P .  4 4 -1 5 5 826 13 3 1 .5 7
6 / 2 9 / 6 2 C . P .  4 4 -1 0 1 268 6 2 .2 3
8 / 2 / 6 2 C . P .  4 4 -1 0 1 572 17 6 2 .9 7
6 / 2 9 / 6 2 C . P .  5 2 -6 8 12 77 27 2 .1 1
8 / 2 / 6 2 C . P .  5 2 -6 8 1316 45 21 3 .4 2
6 / 2 9 / 6 2 C . P .  4 8 -1 0 3 1124 51 4 .5 3
8 / 2 / 6 2 C . P .  4 8 -1 0 3 1302 95 32 7 .2 9
P la n ts  E x am in e d  on:
6 / 2 9 / 6 2 4532 99 2 .1 7
8 / 2 / 6 2 5404 187 65 3 .4 5
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in fec tion  than  w as found in  f irs t  stubble c a n e . Counts made in  the  first 
week of July showed 135 affected  shoots or 2 .31  per cent in fec tion  for 
a ll  v a r ie t ie s .  A second coun t, made seven  w eeks la te r ,  showed that 
d ise a se d  p lan ts  had in c reased  to  521 or 8 .03  per c en t ,  average in fec tion . 
The mortality of the  shoots w as found to  be 173 at the  end of September. 
C .P .  36-105 showed 4 .76  per cent as  the  low est infec tion  and C .P .  
29-116 had the  h ighest in fec tion  of 11.88 per cen t .  Results are given 
in  Table 21.
From the above re su l ts  it may be concluded that the  d ise a se  is 
confined for the most part to the stubble c an e ,  being g rea ter  in  second 
stubbie than  in  f irs t s tub b le .  Data in  Table 22 show the  percen tages 
of in fec tion  for five of the va rie tie s  included in  the previous experi­
m ents. Varieties C .P .  5 5 -3 0 , C .P .  44 -101 , C .P .  52 -68 , C .P .  48-103 , 
and N .C o .  310 were grown as  plant c a n e ,  and f irs t  and second s tubb le . 
Counts made in  the  summer of 1962 showed that in  a ll  c a s e s  Cytospora 
in fec tion  w as grea ter in  stubble  than  in p lant can e .
In growing plant cane there  w as l i t t le  infec tion  and with the 
approach of hot w ea the r ,  the  p lan ts  did not seem to be too in ju red . On 
the other hand , in  stubble  cane the  d ise a se  w as more se r io u s ,  causing 
a reduction in number of suckers  by killing the  young s h o o ts . This 
mortality of the suckers  began in  la te  June, in c reased  in July when 
shoots began to  jo in t ,  and became more severe  in  August.
Varieties were c la s s i f i e d  as: Very S u scep tib le ,  C .P .  48-103
65
T ab le  2 1 .  C y to s p o ra  i n  s i x  v a r i e t i e s  g ro w n  a s  s e c o n d  s tu b b le  c a n e .
(Sum m er, 1962)
D a te
e x a m in e d ^ .V a r ie ty
N o . p l a n t s  
e x a m in e d
N o . p la n t s  
d i s e a s e d
T ag g e d  
p l a n t s  d e a d
P er  c e n t  
d i s e a s e d
7 / 5 / 6 2 C . P .  3 6 -1 0 5 1181 18 1 .5 2
8 / 2 4 / 6 2 C . P .  3 6 -1 0 5 1342 64 21 4 .7 6
7 / 5 / 6 2 N . C o .  310 293 • 5 1 .7 1
8 / 2 4 / 6 2 N . C o .  310 357 21 4 5 .8 8
7 / 5 / 6 2 C . P .  4 3 -4 7 . 643 13 2 .0 2
8 / 2 4 / 6 2 C . P .  4 3 -4 7 762 47 17 6 .1 7
7 / 5 / 6 2 C . P .  5 2 -6 8 1379 31 2 .2 5
8 / 2 4 / 6 2 C . P .  5 2 - 6 8 1461 127 41 8 .6 9
7 / 5 / 6 2 C . P .  4 4 -1 0 1 1513 34 2 .2 5
8 / 2 4 / 6 2 C . P .  4 4 -1 0 1 1674 156 56 9 .3 2
7 / 5 / 6 2 C . P .  2 9 -1 1 6 830 34 4 .1 0
8 / 2 4 / 6 2 C . P .  2 9 -1 1 6 892 106 34 1 1 .8 8
P la n ts  E x am in ed  on:
7 / 5 / 6 2 5839 135 2 .3 1
8 / 2 4 / 6 2 6488 521 173 8 .0 3
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Table 22. Cytospora in  five va rie tie s  grown as  plant and first and
second s tub b le .  (Summer, 1962)
No. p lan ts  No. p lan ts  Per cent
Variety and crop examined d ise a se d d ise ased
C .P .  55-30 Plant cane 2946 17 0.58
C .P .  55-30 First stubble 920 13 1.44
C .P .  44-101 Plant cane 1792 21 1.17
C .P .  44-101 First stubble 572 17 2.97
C .P .  44-101 Second stubble 1674 156 9.32
C .P .  52-68 Plant cane 2952 60 2.03
C .P .  52-68 First stubble 1316 45 3.42
C .P .  52-68 Second stubble 1461 127 8.69
C .P .  48-103 Plant cane 1493 21 1.40 ■
C .P .  48-103 First stubble 1302 95 7.29
N .C o . 310 Plant cane 1715 11 0.64
N .C o . 310 Second stubble 357 21 5.88
Plants Examined as :
Plant cane 10898 130 1.19
First s tubble 4110 170 4.13
Second stubble 3492 304 8 .71
Totals 18500 604 3 .26
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a n d  C . P .  2 9 -1 1 6 ;  S u s c e p t ib l e ,  C . P .  4 3 - 4 7 ,  C . P .  5 2 -6 8  an d  C . P .  
4 4 -1 0 1 ;  R e s i s t a n t ,  N . C o .  310; a n d  Very R e s i s t a n t , C . P .  3 6 -1 0 5  a n d  
C . P .  5 5 - 3 0 .
T he r a t e  of i n f e c t io n  in  th e  u n r e l e a s e d  v a r i e t i e s  w a s  d e te rm in e d  in  
f i r s t  s tu b b le  c a n e .  S u rv e y s  w e re  m ad e  o n  Ju ly  2 a n d  A u g u s t  15 in  27 
v a r i e t i e s .  D i s e a s e d  p l a n t s  o n ly  w e re  c o u n te d  in  108 row f e e t  fo r each  
v a r i e ty .  R e s u l t s  a re  g iv e n  in  T a b le  23 .
F ie ld  s tu d i e s  w e re  c o n t in u e d  in  th e  sp r in g  o f  1963 a n d  fo u r  s u rv e y s  
w e re  m a d e ,  on  A pril 2 2 ,  M ay  3 ,  M ay  2 0 ,  a n d  Ju n e  2 0 .  D i s e a s e d  p l a n t s  
o n ly  w e re  c o u n te d  i n  60 v a r i e t i e s .  R e s u l t s  a re  sh o w n  in  T a b le  2 4 .
From th e  r e s u l t s  i t  i s  s e e n  t h a t  in  m o s t  o f t h e  v a r i e t i e s  th e  i n f e c ­
t i o n  w a s  v e ry  s p a r s e  e a r ly  i n  t h e  g ro w in g  s e a s o n .  T he  n u m ber  o f  
d i s e a s e d  p l a n t s  i n c r e a s e d  w ith  th e  a p p ro a c h  of h o t  w e a t h e r .  N e v e r ­
t h e l e s s ,  i n  b o th  y e a r s  th e  p e r c e n t a g e s  o f  i n f e c t io n  w e re  r e l a t i v e l y  lo w ,  
e x c e p t  i n  v a r i e t i e s  L . 5 9 - 1 1 ,  L . 6 0 - 2 5 ,  C . P .  5 9 -4 4  a n d  C . P .  2 & -320 .
Of th e  87 v a r i e t i e s  e x a m in e d  fo r  a  p e r io d  o f  tw o  y e a r s ,  65 w e r e  fo u n d  
a f f e c t e d  by  t h e  d i s e a s e ,  a n d  22 w e re  d i s e a s e - f r e e .  In  th e  o ld e r  v a r i e ­
t i e s  s t i l l  b e in g  g ro w n  in  e x p e r im e n ta l  p l o t s ,  t h e  o b s e r v a t io n s  m ade  
c o n f irm e d  th e  sa m e  f in d in g s  r e p o r te d  by  C h i l to n  (11 ) ,  i n  1936 a n d  by 
A bbott (2) ,  i n  1939 t h a t  C . P .  2 9 -3 2 0  i s  t h e  m o s t  s u s c e p t i b l e  a n d  
C o .  290 i s  th e  m o s t  r e s i s t a n t  o f  v a r i e t i e s  s t u d i e d .
S tu d ie s  w e r e  a l s o  m ad e  i n  r e g a rd  to  th e  s p r e a d  of th e  d i s e a s e  
on  t h e  y o u n g ,  em e rg in g  s h o o t s  from s tu b b le  c a n e s .  The o b j e c t i v e s
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Table 2 3 . C ytospora  in  f i rs t  s tubb le  of 27 experim enta l v a r ie t ie s  in  which 
in fec tion  w as  l e s s  th an  one per c e n t ,  (Summer, 1962)
Number Variety
D ise a s e d  p lan ts  found: * 
Tulv 2 Auaust 15
1 C . P .  53-1 1 3
2 C . P .  55-30 1 4
3 C . P .  57-1 5
4 C . P .  57-2 1
5 C . P .  57-25 0
6 C . P .  57-37 1 2
7 C . P .  57-71 5
8 C . P .  57-98 2 4
9 C . P .  57-108 4
10 C . P .  58-2 5
11 C . P .  58-20 1 11
12 C . P .  58-43 0
13 C . P .  58-46 1 1
14 C . P .  58-48 1 1
15 C . P .  58-51 8
16 C . P .  59-8 2 6
17 C . P .  59-11 0
18 C . P .  59-17 1
19 C . P .  59-22 1
20 C . P .  59-26 1
21 C . P .  59-27 4
22 C . P .  59-32 0
23 C . P ,  59-43 5
24 L. 55-6 5
25 L. 56-7 3
26 L. 56-25 8 19
27 L. 57-2 0
T ota ls 18 99
♦ D is e a se d  p lan ts  found in 108 fee t of row.
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T ab le  2 4 .  C y to s p o ra  in  f i r s t  s tu b b le  of 60 v a r i e t i e s .  (S p rin g , 1963)
N o . V arie ty
Row
fe e t
D i s e a s e d  D ian ts found:
A nril 22 M ay 3 M ay  20 Tune 20
1 C o .  290 108 1
2 C . P .  2 9 -1 2 0 36 4 6
3 C . P .  2 9 -3 2 0 144 8 24 89 159
4 C . P .  3 6 -1 8 3 36 0
5 C . P .  4 3 -3 3 72 2 4 7
6 C . P .  4 7 -1 9 3 72 0
7 C . P .  4 9 -3 4 36 1 2 2
8 C . P .  5 1 -2 1 108 6 11
9 C . P .  5 3 -1 180 1 2
10 C . P .  5 5 -3 0 36 0
11 C . P .  5 7 -9 8 72 2 5
12 C .P .  5 9 -1 7 108 2
13 C . P .  5 9 -2 2 108 1 1
14 C . P .  5 9 -2 9 108 1 4
15 C . P .  5 9 -3 2 72 1 1 5
16 C . P .  5 9 -4 3 72 0
17 C . P .  5 9 -4 4 216 6 24 63 96
18 C . P .  5 9 -4 6 108 1 2 2
19 C . P .  5 9 -5 3 36 0
20 C . P .  5 9 -5 5 72 1 3
21 C . P .  5 9 -5 6 72 3 3 5
22 C . P .  6 0 -1 108 0
23 C . P .  6 0 -3 108 1 2 3 3
24 C . P .  6.0-4 108 1
25 C . P .  6 0 -6 108 1 1 1
26 C . P .  6 0 -1 1 108 1 4
27 C . P .  6 0 -1 2 108 1 1 1
28 C . P .  6 0 -1 6 180 4 4 18
29 C . P .  6 0 -2 3 108 0
30 C . P .  6 0 -2 4 108 0
31 C . P .  6 0 -2 6 108 0
32 C .P .  6 0 -3 0 108 0
33 C . P .  6 0 -3 1 108 0
34 C . P .  6 0 -3 2 108 3 3
35 C . P .  6 0 -3 7 108 2 4 6
36 C . P .  6 0 -4 4 144 2 3 14
37 C . P .  6 0 -5 9 108 8
38 C . P .  6 0 -6 9 108 0
39 C . P .  6 0 -7 3 108 0
40 C . P .  6 0 -7 4 108 0
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Table 24. Continued
Row _______ D ise ased  p lan ts  found:
No. Variety fee t April 22 May 3 May 20 Tune 20
41 C . P .  60-75 144 1 1 1
42 L. 55-6 108 3 5 5 5
43 L. 56-7 72 1 1 1
44 L. 56-25 108 1 13
45 L. 59-11 180 2 33 66
46 L. 59-53 36 0
47 L. 60-1 72 0
48 L. 60-3 108 1
49 L. 60-6 108 0
50 L. 60-9 144 - 4
51 L. 60-12 144 2 2 5 7
52 ' L. 60-14 144 1 6 6 10
53 L. 60-17 144 1 2 2
54 L. 60-22 144 4 9
55 L. 60-23 108 1 2 4
56 L. 60-24 144 3 8 8
57 L. 60-25 144 2 4 20 72
58 L. 60-34 144 1 1 2
59 L. 60^35 144 3 6
60 L. 60-40 144 1 3
Totals 6516 23 95 293 584
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w e re  to  d e te rm in e  th e  e a r l i e s t  d a te  o f  t h e  a p p e a ra n c e  of sym ptom s and 
how th e  d i s e a s e  sp re a d s  to  o th e r  young  p la n t s  u n d e r  f i e ld  c o n d i t io n s  .
S e v e ra l  o b s e rv a t io n s  w ere  m ade in  th e  f ie ld s  in  th e  e a r ly  grow ing 
s e a s o n  o f  1963. The f i r s t  sh o o ts  w ith  th e  red  sym ptom s of th e  d i s e a s e  
a p p e a re d  in  th e  s e c o n d  w e e k  of M a rc h .  The sym ptom s w e re  e v id e n t  be low  
th e  s o i l  s u r f a c e  o n ly ,  bu t  l a t e r  sym ptom s a l s o  sh o w ed  on  a b o v e -g ro u n d  
p o r t io n s  of l e a f  s h e a t h s .  Symptoms d e v e lo p e d  on  a d d i t io n a l  p la n ts  
th rough  M a rc h ,  h o w e v e r ,  d i s e a s e d  p la n t s  c o n ta in in g  p y c n id ia  w e re  not 
s e e n  u n t i l  April 16 , in  v a r i e t i e s  N . C o .  310 and  C . P .5 2 - 6 8 .  At th a t  
t im e  th e  p la n ts  ran g ed  in  h e ig h t  from four to  e ig h t  i n c h e s .  L a ter  in  the  
s p r in g ,  w h e n  th e  d i s e a s e  w a s  more w id e s p r e a d  in  th e  f i e l d s ,  th e  
sym ptom s w ere  more c o n s p i c u o u s , c o n s i s t in g  of a  red  d is c o lo r a t io n  
of th e  o u te r  s h e a th s  . At th e  end  of Ju n e  t h i s  d i s c o lo r a t io n  w a s  
g ra d u a l ly  c h an g in g  to  a brow n c o lo r  an d  p y c n id ia  i n c r e a s e d  in  num ber 
an d  s i z e .
To d e te rm in e  how th e  d i s e a s e  sp re a d  from th e  a f f e c te d  young 
p la n ts  to  o th e r  s h o o t s ,  o b s e r v a t io n s  w e re  m ade in  C . P .  2 9 -3 2 0  
and  16 o th e r  co m m erc ia l  a n d  u n r e le a s e d  v a r i e t i e s  g row ing  a s  f i r s t  
s tu b b le  c a n e .  D i s e a s e d  sh o o ts  on ly  w ere  c o u n te d  a n d  ta g g e d  th e  
f i r s t  w e e k  of M a y .  C a re fu l  o b s e rv a t io n s  on  e a c h  d i s e a s e d  sh o o t  w ere  
m ade e v e ry  tw o  w e e k s ,  in  su ch  a  w ay  th a t  s ix  w e e k s  l a t e r  i t  w a s  
p o s s ib l e  to  r e g i s t e r  th e  num ber of p la n ts  th a t  h a d  b eco m e  in f e c te d ,  
a n d  th e  num ber of sh o o ts  th a t  had  d ied  during  th i s  p e r io d .
There w as an in c re a se  in  th e  number of d is e a s e d  shoo ts  from the  
f i rs t  week of May un til  th e  l a s t  w eek of June , 1963. The f i rs t  dead  p lan ts  
due to  the  d i s e a s e ,  were found in  th e  field  on June 10. At th is  tim e 
there  w as a to ta l  of ten  dead  shoots  from v a r ie t ie s  C .P .  5 9 -5 6 ,
C .P .  59-44 and C P. 29 -320 . This m ortality of suckers  in c re a sed  
soon th e re a f te r ,  and on June 25 there  w as  a to ta l  of 23 dead  shoots 
in  five of the  v a r ie t ie s  s tu d ied . About the  middle of June there  were 
sev era l  days w ith  p len ty  of ra in  and a high humidity of th e  a tm o sp h e re , 
w hich  accoun ted  for an  in c re a s e  in  the  number of a ffec ted  p lan ts  and the  
sp read  of the  d is e a s e  under f ie ld  c o n d it io n s .  R esults  are shown in 
Table 25 *
Studies made in  the  summer of 1962 showed a ls o  tha t  the  spread  
of the  d is e a s e  occurred  with the  approach of hot w e a th e r .  The ea r ly ,  
growing s e a s o n  w as  cool and dry until  m id-summer and p lan ts  grew 
slow er than  in  the  spring  of 1963. It w as  a ls o  observed  th a t  the  spread  
of the  d is e a s e  w as  g rea te r  in  the period be tw een  April and June , 1963 
th an  in  the  same growing period of 1962 .
T able 25. Spread of C y tospora  in  17 v a rie tie s  grown as f irs t  s tu b b le . (Spring, 1963)
____________ Number of diseased plants found:_____________________
Row May 3 May 30  Tune 10_____  Tune 25______
No. Variety feet Diseased 1 Diseased Diseased Dead Diseased Dead
1 C.P. 57-98 48 0 0 0 1
2 C.P. 59-55 24 0 0 2 2
3 C.P. 59-32 24 0 2 2 3
4 C.P. 59-29 24 0 2 3 3
5 C.P. 55-30 48 0 1 5 6
6 C.P. 59-43 24 2 5 6 6
7 C.P. 59^17 24 1 4 7 7
8 C.P. 59-56 24 4 8 10 2 12
9 L. 56-25 48 0 1 10 12
10 L. 59-11 24 4 7 11 13
11 C.P. 59-53 24 5 12 16 16
12 C.P. 48-103 48 4 7 16 18
13 N.Co. 310 48 6 15 28 35
14 C.P. 59-44 24 16 34 47 3 49
15 C.P.  44-101 48 10 24 49 55
16 C.P.  52-68 96 16 41 84 107
17 C.P.  29-320 144 24 99 157 5 171
Totals 744 92 262 453 10 516 13
DISCUSSION
The C ytospora  shea th  rot d i s e a s e  has  been  reported  from many 
sugar-p roducing  cou n tr ies  of the  w orld . S ince  th e  d i s e a s e  had not . 
b e en  s tu d ied  in  Louisiana  for 25 y e a r s ,  and  l i t t le  a t ten t io n  w as given 
to  it during th a t  p e riod , an  ad d it io na l  study  w as  deem ed n e c e s s a ry  to 
determ ine dam ages c a u se d  by th e  d is e a s e  in  p re sen t  day v a r i e t i e s .
In the  p resen t s tu d ie s  the  r e s u l ts  ob ta ined  by C h ilton  (11), and 
by o ther workers in  India and Formosa on the  grow th-tem pera tu re  r e l a ­
t io n s  of th e  fungus w ere  confirm ed. The l in e a r  colony growth w as 
g re a te s t  a t 2 j f \ to  3 0 °C , and  at an  optimum tem pera tu re  of 28° to  3 0°C . 
The fungus w as  ab le  to  grow w ith in  a range of 12° to  3 6°C . R esu lts  
ob ta ined  in  th is  study a ls o  confirmed th e  f indings of o ther w orkers 
th a t  po ta to  dex trose  agar is  one of the  b e s t  media for growth of 
C y to sp o ra .
C ontrary to  th e  reports  of Kiryu (26) and Luthra et a l .  (32), th a t
the  maximum growth of the  organism  w as  at a  pH of 3 .8 to  4 . 0 ,  it w as
show n th a t  th e  most favorable  pH for th e  colony growth w a s  5 .2  w ith
oa v eg e tab le  ju ic e  agar medium, in cu ba ted  at 25 C .  They made the  
pH read ing s  co lo r im e tr ica l ly  by C la rk 's  method ra the r  th an  by an  
e le c t r ic a l  pH m eter which w as u sed  in  s tu d ie s  reported  in  th is  
d is s e r ta t io n .
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L u th ra 's  o b s e r v a t i o n s  w e re  con firm ed  in  re g a rd  to  th e  e f f e c t s  of 
l ig h t  an d  d a rk n e s s  on  th e  g row th  h a b i t s  o f  C y to s p o ra  s a c c h a r i .  The 
l in e a r  c o lo n y  g row th  w a s  g r e a te r  in  d a rk n e s s  th a n  u n d e r  c o n t in u o u s  
i l lu m in a t io n ,  an d  th e  fungu s  p ro d u ce d  p y c n id ia  more r e a d i ly  in  l ig h t  
th a n  in  d a r k n e s s .
T o u s s o n 's  (43) re p o r t  o f  th e  in d u c t io n  of p e r i th e c ia  by  th e  s q u a s h  
fru it  ro t o rg a n ism  (Fusarium  s o la n i  f .  c u c u r b i t a e ) , p rom pted  u s  to  m ake 
s im i la r  e x p e r im e n ts  w ith  C y to s p o r a .  The fu n g u s  w a s  c u l tu re d  on  
v e g e ta b le  j u i c e  a g a r  a n d  on  a s y n th e t i c  m ed ium , a n d  s to re d  15 d a y s  
in  d a rk n e s s  fo l lo w e d  by  tw o  w e e k s  u n d e r  c o n t in u o u s  i l lu m in a t io n  of 
f lu o r e s c e n t  l a m p s .  T here  w a s  no d e v e lo p m e n t  o f  th e  p e r f e c t  s t a g e  of 
th e  o rg a n ism  in  an y  e x p e r im e n ts  m ad e .
T his  o rg a n ism  i s  s a p r o p h y t ic ,  b u t  u n d e r  u n fa v o ra b le  c o n d i t io n s  
for p la n t  g ro w th ,  su c h  a s  c o ld  w e a th e r  o r poorly  d ra in e d  s o i l s ,  i t  
b e c o m e s  w e a k ly  p a r a s i t i c .  B u tle r  (9 ) ,  in  1906 f i r s t  r e p o r te d  th e  
o rg a n is m ,  w ith  th e  o b s e rv a t io n  th a t  i t  s e e m e d  to  b e  p a r a s i t i c .
Jo h n so n  a n d  S te v e n s o n  (24), in  1917 s t a t e d  th a t  th e  o rg a n ism  
t r a v e l s  d ow n  th e  l e a f  t r a c e s  a n d  e n te r s  th e  s t e m ,  C h i l to n ,  in  1936 
an d  A b b o tt ,  in  1939 found  th a t  w h e n  s t a n d s  o f  C . P .  2 8 -1 9  w e re  poor 
th e  s e e d  p i e c e s  sh o w ed  th e  p y c n id ia  of th e  fu n g u s .  F a w c e t t  (20) , in  
1921 re p o r te d  t h e  d i s e a s e  to  b e  a s s o c i a t e d  w i th  M e la n c o n iu m  s a c c h a r i , 
th e  dry ro t f u n g u s ,  a n d  w ith  F u sa r iu m  s p p .
In  L o u is ia n a ,  th e  d i s e a s e  com m only  o c c u r s  on  s e e d  p i e c e s  or 
s tu b b le  p i e c e s  t h a t  h a v e  b e e n  in ju re d  b y  red  ro t (C o l le to tr ic h u m
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fa lca tum ) , and by th e  b lack  rot fungus (C era tostom ella  f im bria ta ) , and by 
c o ld .  Abbott (2), reported  th a t  the  organism  som etim es grows into the  
s ta lk s  from the  in fec ted  le a f  s h e a th s ,  but Edgerton (19), s ta te d  tha t  
o rd inarily  th is  does not occu r.
It w as of in te re s t  th e n  to  determ ine w hether or not the  fungus 
w as  ab le  to  invade other p lan t t i s s u e s  than  the  le a f  s h e a th s .  The 
organism  w as  i so la te d  rep ea ted ly  from lea f  sc a rs  and from in te rn o d es ,  
a s  w e ll  a s  from dormant buds of seed  p ie c e s  p lan ted  in  so i l  in  f ie ld s  
and in  the  g reen h o u se . In stand ing  can e  the  fungus l iv e s  primarily on 
th e  sh e a th s ;  how ever, it  w as  a lso  i so la te d  from le a f  s c a r s ,  bud s c a le s ,  
stem  rind , and in te rna l  in ternodal t i s s u e s  in  the  advanced  s tag e  of the  
d i s e a s e .  Roots of d i s e a s e d  se e d  p ie c e s  were found in fec ted  in  early  
sp r in g . W hether or not mycelium of the  fungus grows from se ed  p iec es  
in to  developing s h o o ts ,  w as  not de term ined.
The pa thogen ic ity  of the  fungus w as  proven by ino cu la tion  e x ­
perim ents made by C h ilton  (11) and Luthra et a l .  (31). In th e  ex p er i­
ments made in  th is  w ork , symptoms of th e  d is e a s e  developed  on 
in o cu la te d ,  in ju red , and uninjured le a f  sh e a th s  in  g reenhouse-g row n  
shoo ts  and in  fie ld  cane  w ith in  two to th ree  w eeks a fte r  in o cu la tio n .
It w as shown th a t  in fec tio n  occurs  more read ily  w hen a spore  s u s p e n ­
sion  is  p laced  be tw een  the  sh ea th  and th e  stem rind th an  w hen p lan t 
t i s s u e s  were in jured  in  in o cu la t io n .
In so il  in o cu la ted  at t im e of p lanting w ith  d i s e a s e d  sh ea th s  
(trash conta in ing  pycnidia) and  fungus inoculum (grown on s te r i le
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b a r l e y  g r a i n s ) , i n f e c t io n  sh o w e d  in  p l a n t s  o n e  to  tw o  m on th s  a f t e r  
t h e  fu n g u s  w a s  a d d e d  to  th e  s o i l .  The fu n g u s  w a s  r e c o v e r e d  from th e  
l e a f  s c a r s ,  b u d  s c a l e s ,  r o o t s ,  a n d  in te r n o d a l  t i s s u e s  o f  th e  s in g l e  eye  
s e e d  p i e c e s .  A ls o ,  t h e  d i s e a s e  d e v e lo p e d  b n  som e  p l a n t s  g ro w n  from 
s u c h  i n f e c t e d  s e e d  p i e c e s .
L u th ra  e t a l .  (31 ) ,  in  1938 , r e p o r te d  t h a t  w h e n  h e a l th y  s t a lk s  
w e re  in ju re d  w i th  a c o rk  b o re r  an d  a  sp o re  s u s p e n s io n  w a s  p l a c e d  
i n s i d e  t h e  s t e m ,  t h e  in f e c t io n  s p r e a d  a b o v e  an d  b e lo w  t h e  p o in t  of 
i n o c u la t i o n  for a  d i s t a n c e  o f  tw o  to  th r e e  i n t e r n o d e s . In  ou r  w ork  
h e a l th y  s t a l k s  w e re  i n o c u la te d  by  u s in g  th e  p ro c e d u re s  o f  L u th ra .  
I n o c u la te d  s t a l k s  w e re  p la n te d  in  t h e  f i e ld  in  N o v e m b e r .  The s t a lk s  
w e re  dug in  th e  s p r in g  a n d  c u t  in to  s in g le  e y e  p i e c e s  fo r  s e p a r a t e  
i s o l a t i o n s ,  a n d  p i e c e s  o f th e  in te r n o d a l  t i s s u e s  w e re  p l a t e d .  Re­
c o v e ry  o f  C y to s p o r a  w a s  8 9 .0 6  p e r  c e n t  from t h e  i n o c u la t e d  i n te r n o d e s  
of th e  sa m e  s t a l k .  F u r th e r ,  w h e n  th e  in o c u la t e d  s e e d  p i e c e s  w e re  s p l i t ,  
o n ly  s c a t t e r e d  p o r t io n s  of t h e  in te r n o d a l  t i s s u e s  sh o w e d  re d d e n in g  
n e a r  t h e  p o in t  o f i n o c u l a t i o n .  Such  t i s s u e s  w e re  not s e v e r e l y  ro t te d  
a s  o c c u r s  in  th e  re d  ro t  d i s e a s e .  W h e th e r  or no t t h e  fu n g u s  w a s  r e ­
s p o n s ib l e  fo r th e  f a i lu r e  o f  so m e  b u d s  t o  g e rm in a te  w a s  no t  d e te rm in e d .
I n f e c t io n  o f  p l a n t s  t a k e s  p l a c e  from t h e  fu n g u s  w h ic h  o v e r ­
w in te r s  o n  d e a d  l e a f  a n d  s t a lk  t i s s u e s  in  th e  s o i l .  A cco rd in g  to  Kiryu 
(27 ) ,  t h e  o rg a n is m  i s  t r a n s m i t te d  th ro u g h  s o i l ,  th ro u g h  th e  d e b r i s  l e f t  
on  th e  f i e l d s ,  a n d  th ro u g h  d i s e a s e d  s tu b b le s  a n d  s e e d  p i e c e s .
C h i l to n  (11 ) ,  s t a t e d  th a t  t h e  p r e s e n c e  of d e a d  l e a v e s  o n  d i s e a s e d
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p lan ts  and th e  fac t  th a t  th e  in fec ted  p lan ts  u su a l ly  occurred  in  groups 
w a s  an  in d ic a t io n  th a t  th e  spo res  w ere  not w in d -b o rn e .  F ie ld  o b se rv a ­
t io n s  made in  our s tu d ie s  confirmed th e s e  c o n c lu s io n s .
Sugar cane  in  L ouisiana  is  p lan ted  in  f ie ld s  which are often 
fallow  plowed for one y e a r  or more. This p rac t ic e  r e s u l ts  in  the  
d es tru c t io n  of sugar  cane  debris and probably reduces, to  a minimum 
th e  C y tospora  in fec tion  in  the  p lan t cane  c rop . In the  l i te ra tu re  i t  is  
reported  th a t  s tubb le  cane  i s  more a ffec ted  th an  p lan t c a n e , and  th a t  
th e  d i s e a s e  is  accu m u la tiv e , being g rea te r  in  secon d  s tubb le  than  in 
f irs t  s tubb le  c ro p s .  R esu lts  ob ta ined  h e r e w i th  12 v a r ie t ie s  show ed 
av erag es  of 1 .14  per cen t in fec tion  in  p lan t c a n e ,  3 .45  per cen t  in  
f irs t  s tu b b le ,  and  8 .0 3  per cen t in  second  s tu b b le .
In  the  spring of 1963 the  f i rs t  consp icuo us  symptoms of the  
d is e a s e  appeared  on p lan ts  in  th e  f ie ld  in  la te  M arch, but d i s e a s e d  
p lan ts  con ta in ing  pycn id ia  w ere  not s e e n  un til  April 16. These  re s u l ts  
confirmed the  o b se rva tio ns  made by C hilton  in  1936. The formation of 
pycn id ia  and th e  sp read  of the  d i s e a s e  to  other young p lan ts  tak e s  
p lac e  during the  spring and depends on in c re as in g  p re c ip i ta t io n ,  and 
high hum idity of the  a tm osph ere . The early  growing s e a s o n  of 1962 
w as  cool and dry and p lan ts  grew very s lo w ly , which acco un ted  for 
so  l i t t le  in fec tio n  of C y tospora  un til  th e  m id-sum m er.
During the  p resen t  in v e s t ig a t io n s  A bbott 's  o b se rv a tions  w ere  
confirm ed in  regard  to  th e  dam ages of th e  d i s e a s e .  It c a u s e s  a red u c ­
t io n  in s ta n d s  a s  a re su l t  of k illing  of the  young s h o o t s . It w as  found
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th a t  th e  m o r ta l i ty  o f  th e  s u c k e r s  b e g in s  in  J u n e ,  i n c r e a s e s  in  J u ly ,  and  
b e c o m e s  more s e v e r e  in  A u g u s t .  No e v id e n t  g row th  w a s  sh o w n  by 
s h o o t s  w h ic h  w e re  a f f e c t e d  in  e a r ly  s p r in g ,  a n d  a t  th e  en d  of 
S e p te m b e r ,  1962 t h e  a v e ra g e  p e r c e n ta g e s  of d e a d  s h o o ts  w e re  1 .2  
for f i r s t  s tu b b le  a n d  2 .7  fo r s e c o n d  s tu b b le  in  th e  n in e  v a r i e t i e s  
s t u d i e d .
The r a t e  o f  s p r e a d  w a s  d e te rm in e d  by  f i e ld  c o u n t s . I t  w a s  found  
th a t  in  m o s t  of th e  v a r i e t i e s  th e  in f e c t io n  w a s  ve ry  s p a r s e  e a r ly  in  th e  
g row ing  s e a s o n ,  w i th  th e  num ber o f a f f e c te d  p la n t s  in c r e a s in g  w ith  t h e  
a p p ro a c h  of h o t  w e a t h e r .
V a r ie t ie s  c l a s s i f i e d  a s  v e ry  s u s c e p t ib l e  w e re  C . P .  4 8 -1 0 3  an d  
C . P .  29-116 ;, s u s c e p t i b l e ,  C . P .  4 3 -4 7 ,  C . P .  5 2 -6 8  a n d  C . P .  4 4 -1 0 1 ;  
r e s i s t a n t ,  N . C o .  310; an d  v e ry  r e s i s t a n t ,  C . P .  3 6 -1 0 5  a n d  C . P .
5 5 - 3 0 .  From t h e  o ld e r  v a r i e t i e s  s t i l l  b e in g  g row n  in  f i e ld  e x p e r i ­
m e n ta l  p l o t s ,  t h e  o b s e r v a t io n s  m ade  co n firm ed  th e  f in d in g s  r e p o r te d  
b y  C h i l to n  in  193 6 , a n d  b y  A bbott i n  1 939 , th a t  C . P .  2 9 -3 2  0 i s  th e  
m o st s u s c e p t i b l e  a n d  t h a t  C o .  290 i s  t h e  m ost r e s i s t a n t  of th e  v a r i e t i e s  
s t u d i e d .  Among th e  u n r e l e a s e d  v a r i e t i e s  s tu d ie d  i t  w a s  found  a l s o  th a t  
th e r e  w a s  a  g r e a t  r a n g e  in  r e s i s t a n c e  to  th e  d i s e a s e .
All s t u d i e s  d e s ig n e d  to  s t im u la te  th e  p ro d u c t io n  of t h e  p e r f e c t  
s t a g e  o f C y to s p o r a  s a c c h a r i  w e re  n e g a t iv e .
SUMMARY
A study  w a s  made of th e  C ytospora  sh e a th  rot of su g a rcan e  and 
of th e  c a u s a l  o rganism  of the  d i s e a s e .  The o b je c t iv e s  w ere  to  d e te r ­
mine th e  cu ltu ra l  and  p h y s io lo g ic a l  c h a ra c te rs  of the  fu n g u s , the  
p a th o g en ic i ty  o f  the  o rgan ism , and th e  occu rrence  and  sp read  of the  
d i s e a s e  under L ouis iana  f ie ld  c o n d it io n s .
1. The fungus w a s  found to  grow b e s t  on v e g e ta b le  ju ic e  ag ar  and 
p o ta to  dex tro se  agar  m ed ia , a t  a  pH of 5 .2  and an  optimum 
tem pera tu re  of 28° to  3 0 °C . The colony growth w as  f a s te r  in  
d a rk n e ss  th an  under con tinuous i l lu m in a tio n ,  but the  organism  
produced  py cn id ia  more rea d ily  in  l igh t than  in  d a rk n e s s .
2 .  Symptoms of th e  d i s e a s e  deve loped  on in o c u la te d ,  in ju red ,  and  
un in ju red  le a f  sh e a th s  in  g reen h o u se -g ro w n  sh o o ts  and  f ie ld  cane  
w ith in  two to th ree  w e ek s  a f te r  in o cu la t io p  w ith  form ation of 
pycn id ia  two months la te r .  Shoots grown in  th e  g reen h o u se  show ed 
se v e re  in fec tio n  w ith  d e a th  of some p la n ts .a f te r  four m onths.
3 . D is e a s e d  sh e a th s  (trash) and  fungus inoculum  (grown on s te r i le  
b a r ley  g ra in s ) ,  mixed in  a s te r i l iz e d  so i l  r e s u l te d  in  in fec tio n  of 
p la n ts  grown in  the  in o cu la te d  s o i l .
4 .  The organism  w as  found to  overw in ter on dead  sh e a th  and  s ta lk  
t i s s u e s  in  the  s o i l .  In ad d it io n  it w a s  i s o la te d  rep e a te d ly  from 
le a f  s c a r s  and from in te rn o d e s , a s  w e ll  a s  from dormant bud
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t i s s u e s  o f  s e e d  p i e c e s  p la n te d  in  s o i l  i n  f i e ld s  a n d  in  t h e  g r e e n ­
h o u s e  . The a v e ra g e  r e c o v e r i e s  from s e v e n  v a r i e t i e s  p l a n te d  in  
th e  f a l l  o f  1962 w e re :  from l e a f  s h e a t h s  3 9 . 9 6 ,  from l e a f  s c a r s  
2 3 . 6 5 ,  from bud  s c a l e s  1 9 .4 5 ,  a n d  from in te r n o d a l  t i s s u e s  1 6 .6 8  
p e r  c e n t .
R oots  from d i s e a s e d  s e e d  p i e c e s  p l a n t e d  in  t h e  f a l l  w e re  a l s o  
found  in f e c te d  in  e a r ly  s p r in g .  W h e n  p l a t in g s  w e re  m ade  from 
t h e s e  t i s s u e s ,  r e c o v e r i e s  w e re :  3 . 0  p e r  c e n t  from C . P .  4 4 -1 0 1 ;
2 .4  p e r  c e n t  from C .P .  2 9 -1 1 6 ;  a n d  1 .2  p e r  c e n t  from N . C o .  3 1 0 . 
The f i r s t  c o n s p ic u o u s  sy m p to m s o f  t h e  d i s e a s e  a p p e a r e d  o n  p l a n t s  
in  th e  f ie ld  in  l a t e  M a rc h .  D i s e a s e d  p l a n t s  c o n ta in in g  p y c n id ia  
w e re  no t s e e n  u n t i l  April 16, 1 963 . The fo rm a tio n  of p y c n id ia  
d e p e n d s  o n  r e l a t i v e  h u m id i ty  o f th e  a tm o s p h e r e .  U n d e r  v e ry  dry 
c o n d i t io n s  th e r e  i s  a  s p a r s e  p ro d u c t io n  o f  th e  f ru i t in g  b o d i e s .  
S tu b b le  c a n e  i s  more a f f e c te d  t h a n  p la n t  c a n e .  The e f f e c t  of t h e  
d i s e a s e  i s  a l s o  g r e a t e r  i n  s e c o n d  s tu b b le  t h a n  in  f i r s t  s tu b b le  
c r o p s .  C o u n ts  o n  12 v a r i e t i e s  s tu d i e d  in  19 62 sh o w e d  a n  a v e r a g e  
in f e c t io n  o f 1 .1 4  p e r  c e n t  in  p la n t  c a n e , 3 .4 5  p e r  c e n t  in  f i r s t  
s t u b b l e ,  a n d  8 .0 3  p e r  c e n t  in  s e c o n d  s t u b b l e .
C y to s p o r a  s h e a th  ro t  d i s e a s e  r e d u c e s  th e  s t a n d  a s  a r e s u l t  of t h e  
k i l l in g  o f  y o u n g  s h o o t s . The m o r ta l i ty  o f  th e  s u c k e r s  b e g in s  in  
J u n e ,  i n c r e a s e s  in  J u ly ,  a n d  b e c o m e s  more s e v e r e  in  A u g u s t .
82
9. Commercial v a r ie t ie s  s tu d ied  w ere  c la s s i f i e d  a s :  Very S u sc e p t ib le ,  
C .P .  48-103 and C .P .  29-116; S u s c e p t ib le ,  C .P .  4 3 -4 7 ,  C .P .  
52-68  a n d  C .P .  44-101; R e s is ta n t ,  N .C o .  310; and Very R e s is ta n t ,  
C .P .  36-105 and C .P .  5 5 -3 0 . Among the  u n re le a sed  v a r ie t ie s  
s tud ied  i t  w a s  found a ls o  th a t  th e re  w as  a g rea t  range in  r e s i s ta n c e  
to  the  d i s e a s e .
10. In  su rveys  made in  1962 and 1963 to  determ ine th e  occu rrence  of 
th e  d i s e a s e  it  w a s  found th a t  C y tospora  sh e a th  rot is  p re sen t  in  a ll  
a re a s  of the  su ga r  b e lt  of th e  s t a te .
11. All s tu d ie s  d e s ign ed  to  s tim u la te  the  production  of th e  pe rfec t s tag e
of C y tospora  sa cc h a r i  w ere n e g a t iv e .
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PLATE I
C o lo n y  g ro w th  of C . s a c c h a r i  c u l tu r e s  o n  (1) v e g e t a b l e  j u i c e  
a g a r ,  (2) p o ta to  d e x t r o s e  a g a r ,  a n d  (3) o a tm e a l  a g a r ,  i n c u b a te d  
f iv e  d a y s  a t  2 5 °  to  2 6 ° C .
PLATE II
Colony growth of C .  s a c c h a r i  cu ltu red  on a v e g e tab le  ju ic e  
agar medium a t pH ranges :  (A) 4 .0 ;  (B) 5 ,0 ;  (C) 6 .0 ;
(D) 7 . 0 ,  (E) 8 . 0 .  Incuba ted  five  day s  a t  25 °C .
L eaf  s h e a th s  o f C . P .  4 4 -1 0 1  sh o w in g  th e  e a r ly  sym ptom s 
of th e  d i s e a s e ,  th r e e  w e e k s  a f te r  i n o c u la t io n .
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PLATE IV
V
G reenhouse-grow n p lan ts  of C .P .  52-68 showing d is e a s e  
symptoms sev en  w eeks a fte r  inocu la tio n .
91
PLATE V
N a tu ra l ly  i n f e c te d  s t a l k s  o f  C . P .  5 2 -6 8  sh o w in g  p y c n id ia  
o f  C . s a c c h a r i . S e p te m b e r ,  1962 .
Internode of C . 1 
advanced stage
92
PIATE VI
>. 44-101  showing pycnidia on stem rind m  
of the d is e a s e .
PLATE VII
D i s e a s e d  s t a l k s  o f C . P .  4 8 - 1 0 3 ,  C . P .  3 6 - 1 0 5 ,  a n d  C . 
5 2 -6 8  sh o w in g  p y c n id ia  a f t e r  o v e rw in te r in g .
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